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ABSTRACT

This thesis is a study of the f2a1sibili+ty of manning an
18 division U.S. Aray by PY 1930. To accoaplish this,
aggregate and paygrade regquirements were established and a
review of manpover supply and demand issues was made. Two
manpowver scenarios vere then developed arnd used in pred-
icting aggregate and paygrade requiraments. Specific pred-
ictive information usaed 1included personnel attrition,
retention, prosotion and accession 1ata. The information
was processed using an APL program «called MANNMOD. The
program is based on Markov Chains anl allows projection of
personnel supply data into the <future (in this case until
1990) . The data projectisas provided predictions on whether
present policies will meet future paygrade requirements, or
vhether changes in policiss will hava to be made in order to
man an 18 division (active duty) Aray. The result of this
thesis indicates that the personnel supply required to fill
18 divisions will be available, but problems may be encoun-
tered in attaining a sufficient nuaber who can gqualify in
AFPQT test categories I-IIIA .
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I. [LNIBRODUCIION

®* I+ may be laid down as a grimary positisn, and
the basis of our system, that every citizen who
engoys the protection of, a freo governnent, owes
not only a ortion 2f his propsriy but even of
his persona services to the deferse of i+."
[Ref. 1

Until the late 1960's, the conscription system rested on
Washington's statement that tenure in the wmilitary was a
service to the country, 224 that citizens had a2 duty “o %he
nation to offer *their service if called. The Viet.am War
undermined, at least temporarily, these attitudes. There
were many who believed that the invo>lvement of U.S. <roops
vas a disservice to the nation. The result vwas the moveaen*
in 1973 from conscription to the All-Volunteer Force.

The shift from a coampulsory t5 a voluntary system has
necessitated dramatic changes within the armed services. 1In
the volunteer armed forces, market considerations have grown
in importance. 1Increasingly, the military has had to face

sone of the same questions as osther a2amployers:

1. HRow should manpower be recruitad, assigned, promoted
and separated?

2. What pay is necessary %> attract and retain the needed
complement of employaes?

3. What investment should be made in their training and
development?

These questions were not coampletely 1isregarded in the past,
but they received a lower priority before the All Volunteer

Porce,

Institutions as large as the U.S. Army do not change
over night. History and tradition can not be ignored.
Established practices that are vital to the system's basic

1"




functions and those that are merely custom have had <o be
dif ferentiated. Inherently, then, the on-going transi%*ion
from a compulsory to a volunteer system involves uncertain-
ties, disagreements, painful adjustments and wrong steps. At
best, the ordeal of changing has been painful for the Army.

However, adaptation and change have only 3just begun.
The Army 4is in the midst of a major modernization program
vith approximately 200 navw systeas of all <ypes in some
phase of development. These systaas are “o be introduced
over the next ten years (by 1990). Although new weapon
systems are its most visible featare, modernization also
includes the introduction of maay other non-materiel
systeas, organizational changes and doctrinal modifications
vhich have a collective impact of even greater significance
on the force.

#ith nev wveapon systsms and a changing amilitary s*tra-
tegy, comes realignment and restructuring of the divisions,
A major issue then becomes: hov many divisions and of what
type will be necessary t> fulfill the Armys' battlefield
strategy in the future.

This paper addresses itself ¢5 a2 scenario in which the
active Aray will grow to 18 divisions by 1990. I+s purpose
is to discover if the projected personnel by paygrade
increases accoapanying the force raquirements can be met.
such a study is of potential valua to policy-makers and
force planners in <that it identifies some of the potential
problems and feasibility 4issues involved with a force
increase.

To accomplish this thesis, a reviev vas made of past and
present data relating to sapply and demand issues and poli-
cles as *hey related to tha All-Volunteer Porce. In parti-
cular, data relating to attrition, retention and accession
vere examined as to their 4influence upon *he past and
present sanning of the force,

12
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The cost, both financially and operationally, of attri-
tion and low retention rates cannot be 2inimized when
discussing the All-Volunt2ar Force. The shortage of experi-
enced personnel, especially at the mid-management lavel, 1is
a matter of concern ¢o5 the Army 1l2aders and to Congress.
Past Congressional policy in the ar2as of salary, training
and personnel management dealt the Army some significant
set-backs in the late 1970's, but Congress has recently
initia*ed or is planning changes <o correct thea.

Beyond questions concerning attrition and retention, is
the problem of accessing personnel in the' guantity and
quality to @maintain the Aray and allow for needed growth.
As this thesis will show, the pool of potential enlistees is
shrinking thru 1995 and s2ducational test scores have been
decreasing:

An APL program, designited MANMOD, was utilized in %his
thaesis to project personna2l accession, retention and attri-
tion data to the year 1990 in order to provide predictioms
of paygrade shortages or sverages in growing *o an 18 divi-
sion force. This model allows the prediction of the impacts
of changes in accession, ratention, promotion and attrition
on future aanpowver availability scesnarios.

Chapter Two investigates tha development of force
requirements and establishes a growth scenario for a 28
division Army Total Porce (active and reserve components).
Prom the force requireasnts is 3eveloped an aggregate
enlisted paygrade structure that would be required +to
support it.

Chapter Three presents the issues involved with manpowver
supply and demand. It includes a discussion of <training
issues, quality and the demand iaplications of increased
technological veaponry upoa the forcs.

13
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Chapter Pour utilizes the APL program MANMOD to develop
twvo scenarios involved with meeting the growth requiresents
of 18 active duty divisions. Predictions by paygrade are
sale using accession, attrition, retention and promotion as
variables in the 3odel.

Pinally, in Chapter Pive, conclusions are nmade
concerning the feasibility of, anl possible problaas in,
manning an 18 division active duty Aray force by 1990.
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II. HANPQWER REQUIREMENIS

A. INTRODUCTION

In this chapter the Aray manpower requirements for 1982
will be established. Then, usiny 1982 as a base year,
pro jections will be made concerning Aramy growth and manning
through 1990.

To acconplish this invastigation, the Army is examined
from the standpoint of payjyrade (i.e., BE=5, B<6...) with the
division used as the major force element.

B. PFORCE STRUCTURE !

) } 1. PRolicy and Defense Nappower

"rhe basic national security obdjective is to
reserve the United tates as a free nation with
ts fundamental inst tutions nd values ntact,
This involves assuring ghgs1cal securit of

the Unite SE -es an lalntai ifig an international

enviro ment in wvh . - -nterasts are protected.

[ VPP

| Ach ev ng this ob eﬂt ve is Een ent upon the
. Eg o) znflnence zaternationa rs from a
i n of reco nized stren o ght when

ferstty il T8 Sealiaty e b il
. hose ends strong and capable araed forces arz2
| essencia1h {ref: 23
The National Security Policy 4is formulated by *he
Executive branch (i.e., the Presidant, Netional Security
Council, and Secretary of State). Military strategies are
then developed by the Joint Chiefs of Staff and the
Secretary of Defense using the National Security Policy as a
guide. Porce structures based on preferred strategies are .
then presented to Congress, vhich wveighs thea against the
fiscal and physical capabilities of the nation to obtain an
adegquate force structure to meet the perceived threat. This

process is illustrated in Pigure 2.1.

i
b
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3.

[a

1. EXECUTIVE BRANCH
[;h;;;t [E;:ional Securi;; Pgl-cy
2. LEGISLATIVE BRANCH
“"Piscal Nilitary iSBIiIESEZSS?BZEiS;;;£€1
Constraints Strataqgy Capa ility

o eoeocdaceseee oo

[Parce Structure

{
DEPARTMENT OF DEPENSE

;E;nse Man ou; ........
ctgve, Reservg, gvzlian)]

r-— G D - W - -

ra t al?go%cl
st ic
lux ary ti 1t{es
upgo:t Ac+ v
ndividuals

Source: Department of Defense ireaents
Rebort For BY 1382, PebiiiB§iifeiidd-ceasnss
Pigure 2.1 POLICY AND DEPENSE MANPOWER

2. Bobilization Reguicements

The Aray's asobilization needs, as shown in Pigure
2.2, are deterained from a "worst case™ scenaris. The scen-
ario envisioned is a conventional war in Burope between NATO

16




and Warsav Pact forces. Tha mobilization force that would b=
required for such a war would consist of the
manpover pools:

following

1. units of active and reserve ailitary forces at full
vartime strength,

2. personnel not assigned +¢o units who are needed ¢to
maintain the forces at wartime strengths plus,

3. casualty replacements, less those who later return to
duty.

TOTAL REQUIREMENT POR TRAINED PEOPLE

s
. CASUALTY REPLACEMENTS
. INDIVIDOALS A
e Vv~
N
G
. ACTIVE AND RESERVE UNITS
d
] ol ‘
¥-Day Ne90 “N¥180
TINE (DAYS)

Note: In ividuals are those in transient status,
soners and students,

source: Cab L.R,, and Donovan, P.,
seitiastts, asaity Hipaii; .,
ogi‘al COn ren gsction on NMilitar

gt» 5832, utoggs onal Studies Associa{ion.

Pigure 2.2 COBPOSITION OF NOBILIZATION REQUIRBNENTS

7
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3. HNobilization Supply

To supply this force (see Pigure 2.3) in a timely
manner, the Aray aust train a larga nuamber of people during
peacetime and assign tham to active and reserve units. There
aust also be an obligated apd +train2d manpower pool to f£fill
the active and reserve units to wartiame strength, and, upon
mobilization, to replace casualti2s until the <+¢raining
support base has been established. Additionally, there is a
requirement imsediately following mobilization ¢to begin the
training of volunteers and inductees to provide additional
trained individuals after about four months. These trained
individuals will be needed ¢to:

1. replace casualties,
2. £ill late deploying units to wartime strength,
3. and to expand the force ,if nacassary.

The issue of casualty estimation is very coamplex
because of the nmany estimates that must be made concerning
kill ra*ios and battlefield scenarios. Likewise, pretrained
sanpover requirements ar2 a politically sensitive issue
because of questions as to: (a) Who to count?, (b) How much
is enough? The author f2lt that both (casualty estiamation
and pretrained sanpower) issues wvere beyond the scope of
this thesis, so they will aot be further discussed.

The remainder of this chapter discusses the require-
ments of the Aray's active and reserve coaponants in their
peacetine configurations.

4. Bission and Cosposition of the U.3. Azay

The peacetine aray is coapised of active duty Aray,
Aray ©¥Wational Guard (ARF3), and 0S Aray Reserve (USAR)
coatingents. Bach of these can bs further described by
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]
T TRAI NING OUTPUT T
R RETIRED l—
E == BRR/ING/S TANDBY RESERVE - - -’ - - -
N ..........
G RESER VE Serving
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- GUARD Peace-time
g ACTIVE

u=dzy —xrdy 15180
. TIME (DAYS)

Note: Training output= until 4+90 days i:aining
output Lepresants those who wele in training
on A- az. After that point, the increased
flow £from the tialning base represents new
volunteeis and indugties.

IRR= Individual Ready Reserve
ING= Inactive National Suarad

Source: ﬁ;igﬁ;ﬁpg:ﬁg%é:n' P.,

% +he
Bieszial Confarence Section on uilit;rg,
Studies, International Studies Association,
5-7 Xoveaber 1981.

Pigure 2.3 CONPOSITION OF MOBILIZATION SUPPLY

assigning their forces into mission categories of tactical,
support, or individual accounts. Note the percentages of
the assigned Army forces within each contingent depicted in
Pigure 2.4.

The tactical amissis>n includes coabat, coabat support
and combat service support units. Specifically, those units
that would directly support the soliler in the field (i.e.,
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Note: Ind.= Individual
ARNG= lrnz National Guari
USAR= Unitad States Aray Reserve

source: g;part;aa; ?fzihgaégiz,'%;gegggc?g;?gtgve.

Pigure 2.4 ARMY MISSION ALLOCATION, BY COMPONENT

armor, signal, military police, etc.). The support mission
includes those agencies who indirectly support the soldier
in the field, (i.e., intelligence, r2search and development,
schools). And, lastly, individual accounts include those
personnel wvho are transients, prisonars , students or trai-
nees. Note in Pigure 2.4 that the greatest percentage of
each contingent is tactical.

S. ZIrpe of Divisions

The Aray uses the division size unit as a basic
building block when discussing its tactical force. The Army
presently has establishel 24 such units (active duty plus
the reserve coaponents). These units can be further divided
into five separate types based on their force authorization
(i.e., number of troops by skill) and equipment issue., The
five types are:

20




1. Airborne
2. Airmobile
3. Armor

4. Infantry
S. Mechanized

AsS can be seen in Table I, there are 15 active duty
and 8 ARNG divisions. Howaver, only seven of the 16 active
duty divisions are exclusively manned with active Jduty
personnel. Nine of thea rejuire infusion of either battalior
or brigade size ARNG units to achiave authorized strength
levels. Also notice that the USAR is not form24 icto divi-
sion size elements. In addition to the above mentioned
units, there are 25 separate reserve componert brigades, 18
of which are ARNG units.

TABLE I

DIVISIONS BY TYPE

TYPE ACTIVE ARNG
a) AIRBORNE 1 Q
b) AIRMOBILE 1 0
g ARMOR 4 g
INFANTRY 4
MECHANIZED
assacss:sssss:sa:-sssaasaasa.ss-s-ancssssssa:ssa::aas-sas:s—
TOTAL 16 + 8 = 24

Not e: The £ ur ARNG brig gs 3ig£ated as roundoui units
se the activ utI sions to aut orize
strongth levels are included in the active totals.

souzce: pabagtiegy of the LTal. EERgReN. ghdacyite desersdas.

82.
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6. Paygrade Reguigremespts

The total manpower requirsments (officers and
enlisted) for active Army, ARNG and the USAR for FY 1982 is
approximately 1,426,000, In aggregate, <this number tells
very little about force structure. However, in Table II, the
enlisted force requirements for 1982 are shown by paygrade.
Notice that most of the enlisted requirement is concentrated
in the lover grades (E1 - E4). This is due to the Army's
heirarchical paygrade structure.

TABLE II

ENLISTED REQUIREMENTS BY PAYGRADE (FY 1982)

(000's)
PAYGRADE E-1,4 B-5 _ E5__ B27 EZ8_ EZ9
PERCENTAGE 56.7% 19.2% 13.4% 7.9% 2.2% 0.6%
) PEQOPLE 700. 4 237.2 165.5 97.6 27.2 T.4
- EEREESESEETESSTEE SN ERYE EAREEES EEEE CEEEET T T TAEEETEERE AR LR
. TOTAL (1235.3)
sogrce: D ta f ¢t +1
oarce §§§s§°3§§;5. ge AZI37.,RCR9538. QRdecsste Remorandun,
’ L]

. Now that the FY 1982 paygrade reguiremeats have been
: establizhed and the current division aix definad, <+he nex*
: topic of discussion will involve projecting Army manpowver
tequireaents through the ysar 1990.
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C. PORCE PROJECTIONS

1. JIatroduction

In 1976, the U.S. Aray Training and Doctrine Command
(TRADCC) began what has now evolved into a major effort to
redesign the army for +the 1980°'s. This effort is called
Division 86. Division 86 focuses on the Armys' heavy divi-
sions (armored and mechanized). 1Its goal is to develop the
optimal s<tructure for enmploying the many new hardware
systeas entering the inventory osver the next decade.
Division 86 has also served as the medium for developing and
institutionalizing a methodology £or future force design
endeavors. This approach is nowv baing applied to design a
future light infantry division (Infantry Division 86) and a
conceptual heavy corps (Corps 86). Most recently, TRADOC has
begqun a study of organizational structures above the corps
level (Echelons Above Corps (BAC) ). Collectively, these
force design initiatives are known as Aray 86.

2. Proijected Division Growth

Offensive land operations continue to depend on %he
capability of mechanized forces. Rowever, to meet the
strategic objectives of the nation, a proper maix aust be
established among the types of divisions. The aix should

- consider the distinct typs of advantages offered by each in
cost, strategic wmobility, firepowsr and survivability so
that future challenges or conflicts may be met successfully.

So the real questiosn is: Hovw many divisions and of
vhat type are needed to counter the nation's °“perceived
threat and to meet its strategic goals in the 13980°%s?

General E.C. Meyer has statel that the Reagan admin-
istration's objectives move the army beyond an objective of
2¢ divisions, and bey>nd a national strategy almost

o s (it 10e 4
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U

author's perception of a 28 division Total Army mix.

TABLE III

THE AUTHOR'S PROJECTED DIVISION MIX

| Foter Carnger1fge iy figgsions added

Resegve Component = Army National
Guard/U.S. Aray Reserve.

Source : Author.

vhen it would occur in the aunthor's scenario.

24

i exclusively focused on Europe. He states that an army of 28
| divisions of the proper mix would m22t <the Reagan adminis-
trationts strategic goals [ Ref. 3]. Table III contains the

RESERVE
ACTIVE COMPONENT
TYPE (change) (1990) (chaage) (1990)

AIRMOBILE - 1 -
AIRBORNE - 1 -
' MOR - 4 1
INFPANTRY 2 6 -
MECHANIZED - 6 1

q TOTAL 18 10

The Aray of the future will be lighter, more versa-
tile and more mobile. As a result >f Infantry Division 86,
it will use highly sophisticated vweapon systems and rely on
technology to increase its force capability. Because %he
; Aray is putting a great daal of eaphasis on the successes of
the Infantry Division 86 ¢tests (tha High Technology Test
Bed, 9th Infantry Division), the author felt that growth in
the active aray would involve the infantry. Hovever, real-
izing the importance of armor in land wvarfare, <the author
also believes that <there should be growth in armor
strength. Table IV shows this projec*+ed growth and projects

.
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TABLE IV

THE AUTHOR'S PROJECTED DIVISION GROWTH

TYPE OF PY PY FY
DIVISION 82 (change) 86 (change) 99
AIRMOBILE 170 170 170
AIRBORNE 1/0 170 170
ARMOR u/g H/% 0/1 473
INPANTRY 4y 1/0 5/ 1/0 6/5%
MECHANIZED 6/1 1/0 6/2 6/2

2SS EE SN RN T E S EES R A A S IR R ST S S S I S ESNENT RS

TOTAL 16/8 1779 18710

Note: Active Components / ARNG Coaponents,
(Change) refers to incraases between PY's.

Source: Author.

From Table IV, it can be seen +*hat there would be no
anticipated increase in the number of divisions until PY 86,
at vhich time there would be an addition of ocne active duty
infantry division and one ARNG mechanized division . Beyond
1986, there would be slow but continuous growth thru 1990
vhen two more divisions would be activated. These divisions
would include one active duty infantry division and one ARNG
arnored Adivision.

While the total nuaber of livisions is incrsasing by
only four over the eight yaar period, the existing divisions
would also be undergoing force raestructuring to match the
on-going equipment modernization prograa.

The divisions should be "grown"™ slowly to insure
that the army can recruit, <¢rain and meet the personnel
requiraments of <the future organizationms, and satisfy
doctrinal and deployment requirements. Modernization will
require sany soldiers to be "growa" from within to produce
the specialists needed. Because of the present budgeting
process, the lead time rajuired t> field a properly trained
soldier \is froa 27 ¢to 40 wmonths (from requirement
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“c azit availadbili«y)
established division mix and
the next step involves
paygrade requirements.

(Ref. 4].
aggra3jate manpower

Having
require-

ments, determining experience or

3. pProjected pavarade Regquirements

The experience mix is very important ia am organiza-
tion like the Army, because it is hairarchical (entry level
is usually at the bottom). This issue will be discussed in
Chapter Three. The develspment of paygrade requirements is
based on *he following assumptions by the author:

1. the present manning levels and support ratios reamain
constant in the type divisions,

2. the present career aix (percentages of the total force
vithin each paygrade) remains constan:t, and lastly,

3. the 1982 manpower data base is accurate. i

If these assumptions are valid, then the projectisns of Arauy
manpover requirements by paygrade in Table Vv will be valid.

D. SUMMARY

Based on the previously described division aix and
prjected growth, <the total Army manpower requiresents will
increase from 1.426 aillion in PY 1982 to 1,614 aillion in
FY 1990. This equates to an overall growth of 13.2 percent.
Boiever. note, as shown in Pigure 2.5,
(active / reserve) grovs at a different rate. The signifi-
cant point is that under this scenario the Army vill be

increasing its dependence upon the Aray Reserve Coamponents. : ;

Fe

that each component
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PROJECTED ARMY ENLISTED REQUIREMENTS

(000*s)
e _P! e 1982 - 1986 1990

PAYGRADE (%)

E1-B4 (56.7% 700.4 766.1 788.8

ES 19.2% 237.2 259.4 267.1

E 13.u§ 165.5 181.1 186.4

E 7.9 97.6 106.7 109.9

ES 2.2% 27.2 29.7 30.6

B9 «6% 7.4 8.1 8.3
t £+ + 2+ 2+t 2 -2 2t + 2 -2 -+ X+ 2 2P 2 E R EEE T TSRS
TOTAL (100.0%) 1,235.3 1,351.1 1,391.1

Note: Yearly data are available in Appendix F.
source: Deg;rtlent of  Defe

4%%11;%x§-§535=%y*%h:9§ug§°1282’
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(in 000°'s)

{ 1700
{ 16 14
1567
| 1500
1426
= ARNG ARNG
ARNG 434.8 440.7
397.7
1000 USAR USAR USAR
282.1 291.5 303.1
ACTIVE ACTIVE ACTIVE
5000 5885 840.6 870.0
0
T TTRYBZ2TTT TTTT TTTRYBET T TTTT TTTRYIITT
Note: AVERAGE GROWFH, TOTAL = 13.2%
ARMY NATIONAL &UARD = 10.8%
U.S. ARMY RESERVE = 25.2%
ACTIVE DUTY = 10.6%
Source: Department of the Army, ggjegtive

5%5%%%%%%%’3%2%%i%%§e:'1962.ec'

Pigure 2.5 RESERVE CONPONENT GROWTH REQUIREMENTS
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i III. MANPOWER SUPRLI AND DENAND ISSUES

"Manning the total fsrce is the major challenge
\ the Aray faces today". [Ref. 2]

Whether or rot the United States could raise its armed
forces by voluntary means has been a controversial issue
since military conscription was abolished in 1973 (Ref. S].

The ability of the AVP *o0 provide the enlisted manpover
rejuired to meet U.S. defense objectives for the remainder
of this century depends upon essentially three factors:

1. the supply of applicants,

2. the demand for enlisted manpowar,

b 3. the quality standards usel in screening the
) applicants.

This chapter will discuss these issues as they apply to
the active force only. The reserves share a nuaber of prob-
lemas with <the active force, but the differences are such

} that to describe them would be beyond the scope of this
paper.

Bilitary eaploysent differs from the civilian counter-

part in tvo important respects: the barriers to entry, and

[ ¢ the barriers to exit., Tha fact that the military obligates

new entrants for a period of service via tha enlis¢men®

contract constitutes a barrier to exit., Conversely, because

the military maintains a "closed" psrsonnel system, 3in tha+*

it £fills its upper ranks almost solaly <from within, <+here

are barriers to entry (in the career ranks). This implies
that there are two separate groups, first term enlistees and
careerists.

Translating this into a siaple addel of labor supply and
demand directg the analysis to the flow of personnel into
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thea first term enlistaent To begin with, <the dJemand for
recruits is a downward sloping fuaction of the cost of
first-term labor, at least in the long run. As first-termers
become more eaexpensive relative to other inputs to the
defense mission, fever first-termers and more of the other
inputs will be demanded. This is shown in Pigurs 3.1.

In the short run, recruiting objectives (demand) may be
relatively inflexible, since for a given force structure, it
may take time to alter the mix of inputs to ¢the defense
mission. This is shown by line (AA) in Pigure 3.1. A%t equi-
librium, wage (We) is paild, recruiting objectives would be
set at point B and the Aray would be able to at+tract a
sufficient nuaber of volunteers. At any point in time, there
could be factors which would result in recrui*ing objectives
that are less than egquilibriua (as shown by line BB) or more
(as showr by line CC). To the extsnt that the recruiting
objectives change substantially, car2 must be tiken to iden-
tify which observed results correspond with supply behavior
and vhich reflect demand phenocaena.

A. BANPOWEBR SUPPLY ISSUES

1. General Inforsmation

Proa traditional labor supply theory, it is cornve-
nient <to categorize <those factors <that are expected to
influence individuals ¢> seek military employmernt into
several major groups. These groups are:

1. ¢tangible aspects of ailitary sarvice,

2. dissemination of information to> potential recruits,

3. employment and earnings conditions in the civilian
econony,

4. the population base from vhich the military must draw
its recruits,
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ENLISTMENTS

Note: D = deland. s = supply,
I i gl uage.
Pirs etl [} ge refers to the

earnings of a_sold er vithzn the firset
three years of contract.

Source: Rand ggte RE1QSO-ARPA
gapegusq apd the Abssd ﬁ%‘g

Pigure 3.1 ENLISTMENT SUPPLY AND DEMAND (ARNY)

5. individual tastes for military service.

Of the wvarious tangible aspects of military eaploy-
ment, the most obvious factor is amilitary pay. Higher 1levels
of military pay , other things being equal, should icduce
more individuals to apply for enlistment. But there are
other important factors as well, such as *he leng+h of the
initial enlistaent tour, the opportunity to obtain training,
and the enlistment options used to lure potential recruits
into the military. Such enlistmeat options can and do
include the freedom to specify ona2 or more items (i.e.,
occupational assignment, type of training, assignment loca-
tion, etc.) as a condition for entsaring the military. As

K}
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the mailitary offers more cp*ions +> poten+ial racruits, mora2
individuals will enlist, simply because aore will €£ipd 2
match betveen their own preferences and what the mili%ary
has to offer.

The second factor concerns Aray recruiting activi+y,
which includes recruiters in the fia2ld, mailings, adver-
tising, and logistical support for th2 recruiting establish-
ment. Recruiting may serve merely to inform po%ential
recruits of the employment opportunities in the military and
it may also serve to persuade some t> join. 1In any case, a
larger or more efficient recruiting 2ffort would be expected
to yield aore enlistments. Note that, in general, the
tangible attributes of amilitary amployment and the Army's
recruiting efforts can be manipulated +hrough policy
directives, either by the service, DID or Congress.

The third set of factors perctains-to the employment
and earnings conditions in the civilian labor force. As the
earnings opportunities from civilian eaployment improve,
other things being equal, fewer individuals would seek mili-
tary eaployment. Alternatively, vith higher unemployment,
more people would <try to 2nlist., The state of the economy
cannot be predicted with certainty but with some abatement
in inflation, business and industry would be projected to
create more jobs.

The fourth factor is the population base from whkich
the ailitary dravs new recruits. A larger population base
vould be expected to yield more enlistments. The importance
of the population base comes from tha well known decline in
the numbers of young men, a declina that is already taking
place.

Pigure 3.2 displays the historical and prodectaed
nuaber of sales (17-21) in each calendar year. The absolute
nuabers peaked in 1979,and decline steadily ¢thru 1990 ¢to
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about the same size as ths 1970 base, The ‘arg2t population
will increase again in 1993, as 121 result of the second
generation World War II "baby booa".
158§§“§n§‘ﬁ“§£ mi tgﬁpgéﬁﬁiﬁé‘ “‘K’ni*cé’,f- sas
dua es'ngﬁsgse ég axaﬁ fg. 3ﬁs le thelq7 2§c gg%

3 nale cpnlailon is g eéte to be 11 pergent
spaller 1990 than the hi h school
%%E“zér‘cen%‘éid‘ié’%%“‘°%ei? pjoiected fo be only

While the trend in the total nuaber of males is on
the decrease, othar trends individually and in combination
compound the projected source pool problem. The total number
of males enrolled in institutions of higher education will
essentially double over the period from 1965-1986, while “he
nuaber of 18-21 year o0ld males (U.S.) will increase only 28
percent in *he same period. Added to the higher education
enrollments is the phendoaenal increase in post secondary
school vocational and technical education. Between 1965 and
1975, the federally aidad vocational and industrial prograas
tripled. The significance lies in the fact that the majority
of males undertaking vocational and technical training will,
on completion, enter the sivilian job market, few of thea
having ever been availabls to ailitary recruiters {Ref. 7].

The last influencing factor concerns the individu-
al's tastes for military employment. The variables included
are job contant, working conditions, and the 1like., Some
individuals prefer the content and structure of ailitary
employmarnt, vhile others do not. Some of the reasons

include:

1. national sentiment t>ward ailitary service,

2. national security situation,

3. image of the service, as perceived by potential
recruits and the people wvho axert influence on theam
(such as peers, pareats, etc.).
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Pigure 3.2 POPULATION DECLINE OP 17-21 YEAR OLD HMALES

2. gurvevs of Enlistpent Latept

There are two primary *echniques for exaaining the
roles that the various factors have historically played in
the enlistment decision process: surveys and econometric
sodels. Bach has its own set of alvantages and disadvan-
tages, and, thus, <they can be viaweld as coapleaentary tech-
nigues., sSurveys of enlistaent intent perait the analyst and
policymaker to explore many aspects Of the decision process
for vhich other more objective tachnigques cannot be used,
For exaaple, surveys provide the opportunity to assess soae
of the reasons affecting the taste f£f>r military service; an
aspect of the enlistment decision wvhich is difficult ¢o
include in forsal econometric models. At the same tine,
surveys have a number of well known problems, not the least
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of which is <*he dispari:y between sta‘ed intentions and
actual enlistaent behavior.

Propensity to enlist has been measured, since 1975, |
by the Youth Attitude Tracking Study (YATS). ¥YATS conducts :
periodical surveys of nationwide samples of 16-21 year olds ;
vho have not served in tha2 military and who are not beyond
their second year of collage.

Respondents are asked hovw likely they are ¢o serve
in the wsilitary over the next few years, on 2 four point
scale of likelihood: definitely, probably, probably no+, and
definitely not. Those answering definitely or probably are
considered ¢to have positive propensity. The others,
including those who 4o not answer, are considersd as members
of the negative propensity group. Table VI shows the trends
for enlistment propensity.

TABLE VI

NATIONAL TRENDS IN ENLISTMENT PROPENSITY

[ (in percent)
FPALL FALL PALL 79-80 75-80
SERVICE 9% ’& 88 DIFF. CHANGE ‘1
USAF 20.4 15. 6 18.6 +3.3 - 9% ’a
. US‘ 19.6 1“."‘ 13.1 -003 -33‘ {
. UsaA 18.4 11.8 13.9 +1.2 -29% ‘
3 US!C 1“.9 10.0 10.8 *0-8 -27‘

B e R EE e N e E I E P S R R S E R S e R T SR E N S EESS S EEREEREE R
Source: Market iacts. Inc.
The Public Sector Research Grang

45p §5h{sade Tracking studs: Pall 1980,

The YATS shows that about 30 percent of high school
graduates and seniors hava a positive ailitary enlistment
propensity. Hovever, as is shown in lrable VI, <¢the Army is
the third choice of the four servicss. It also shovs the
Aray last in percent shars of the zritical market segament
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(the higher quality, AFQT category I-IIIA graduate). Tha
YATS also shows that the overvhelaing preference of high
gquality (APQT category I-IIIA) youth is to attend college

(73.4%) [Ref. 81].

“In the volunteer environment, we nust rely on _the
market mechanisa not n to regulate the flow
betveean rivate and amil sectors, but *o
control the flow among the serv ces as well., As

g as present condltlons exist, the Army will be
hig ly under re resented in_ the much sought after

high “school d 8 oma graduata category I-IITIa
sarket®. ([Ref

3. Qualicty of the Sougge Pool

"Qualie I in_ the Department of Defense lexicon
generally refers, to those cha*ac teristics an
attribytes of military personnel that are consid-
ereg gsirahle and that contribute to a more
uctive, ga le, and bettar motivated force.
ec use of the 1ff1cu1+ in counstructiang indivi-
profiles to derive neasures of notiv tion ard ,
gcr ormance and because of the wide range of
erent occupations in tha armed services;
manpover quality is customarily described in the
shorthind teras _of stan srd ze teat scores and
educational levels".

The guality of available youth for ailitary service
is a difficult and emotional subject. The aspect of quality
under discussion here is the overall intelligence 1level of

R S

: the potential source pool. One ©of the indices of gquali+ty :
f mentioned above can be shown to have had a long, consistent :
f and significant decline.

)

! a. Scholastic Aptitude

9 The wmost clear, consistent and unambiguous
E evidence of quality decline comes £rom the results of apti-
é tude testing. Pigure 3.3 providas a compilation of the
trends in aptitude test data in this country since early in
the 1950's. With the excaption of the Law Schodl Adaissions
Test and the National Science subtest of ¢the American
College Test (ACT), all of the data show about one to two
percent of a standard deviation decline per year since the
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mid 1960's. Other major “rends show that verbal scores have
tended to decrease faster than quantitative scores, and that
scores of femalas have declined mor2 rapidly than those of
males, particularly in the verbal 3omain. Also, overall
aptitude test scores increased from 1944 through 1965, but
decreased consistently through the late 1970's. This decline
continues, although thers is soms evidence that the rate of
decline has lessened somewhat in the past three years.
Although the declines are clearly related *5 a changing
population of test takers, the pattern has reamained fairly
consistent over breakouts by race, ethnic groups, geograph-
ical areas, age and socio-aconomic status. Thus, the causes
of the patterns are not <clear. Th2 general conclusion is
that there are aultiple factors wvhich have led to the
decline [Ref. 11]. .

b. Scholastic Achievement

Pigure 3.4 depicts the 1964~-1980 results for ten
achievement test batteries. Data for the batteries have been
grouped, wvhen available, into grades 1-4, 5-8, 9-12, and by
subtests that roughly parallel the verbal/guantitative/
composites of the aptitude measures. As might be expecteqd, 1
long-tera trends across achieveament areas are not as E

e e < e I 20

consistent as across the aptitude ar2as.

] In general, there 1is consistent evidence of
achievenent test score declines, in 2ll areas tested above
grade four, for the 1960's through 1970's. Preschool and
} first thru <third grade <children scored higher on all
! ‘ aea sures, with fourth grade stul: ts fairly constant.
i Trends towvard lover scholastic achieveaent are considered to :
be real, national in scops, and continuing, although at a ,
decreasing rate of decline, since absut 1977 [Ref. 11]. Lo
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It is evideat that national youth performance on
scholastic aptitude and achievement tests has been in a
state of decline. Assuming comparability of populations, for
current military enlistment eligible youth (17-21) the scope
of the decline, based upon the litarature reviewed, would
likely represent a general decrease of approximately two to
three percent of a standard deviation per year since 1970.
g R T I R T H R ey S R

accession from 1971 t> 1980%", [ Ref. 11]

The Armed Porcas Vocational Aptitude Ba“tery is
used by the wmilitary services to determine eligibility for
enlistaent, and qualifications. for assignment to specific
military jobs. Pour ASVAB subtests are combined to form the
Armed Forces Qualification Test (AF2T), general measure of
trainability and a primary criterion of enlistaent
eligibiliey.

Prom PY 1962 through FY 1973, the proportions of
new recruits who scored in the various APQT categories
remained fairly constant. An increase in AFQT scorses
occurred during the peri>z>d PY 1974 through PY 1976. This
rise 1in test scores wvas a function of several factors,
including the end of the Vietnam War and *the consequent drop
in the number of accessions required, heightenzd recruiting
efforts in connection with the end >f conscription, and an
increase ip military pay and compensation. In PY 1977, +he
AFQT scores of recruits dropped sharply. Major factors +that
contributed to this decline were an improved national
economy following the recession of 1974-75, a relative
reduction in ailitary pay and benefits, and an error in
calibration of the ASVAB.

In 1981, tha Profile of American Youth S*udy,
sponsored by the DOD and the military services, in coopera-
tiorn with the Department of Labor, assessed the vocational
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aptitudes of a nationally representative sampis of youth to
develop current (versus #orld war II) norms for <+he DOD
enlistment test, the ASVAB.

1980

1.

A comparison of the military accessions with the
youth population showed the following:

In general, PY 1981 accessioas of both sexes scored
higher on the AFQT than @did their counterparts in the
profile study population. PY 1981 minority recruits
scoraed higher than ainorities in the youth population,
but this was not the case for white youth;

Average APQT percentile scores were highest for youth
in the New England and West North Central Regions of
the country, and the 1lowest in <the three southern
regions;

The average APQT percentile scores of the 1980 youth
population increased with age;

The average AFPQT scores of males and females wvere
quite similar. Aowever, sax differences in the
average test scorss were found on the aptitude compo-~
sites. The females scored lower than the males on all
but the administrative tast;

The proportion of PY 1981 Army accessions in ¢the
above-average APQT categories was 14 percen*age points
below the coaparable proportioa in the 1980 youth
population;

Approximately the same proportion of Aray accessions
and contemporary youth scorel in the below-average
categories;

The median AFQT scoce for PY 1981 non-prior service
accessions in the Army vas 41 as comparad <+tcthe DOD
average of 52, and the 1980 profile youth aedian of 51
(Ref. 12].
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c. High Schcol Graduates

The personnel presently 3in active duty aramed
forces have been described as superisr to thosa of the past
in terms of test scores, 23ducational levels, and percantages
of high school graduates. However, the use of high school
education as a measure of juality is becoming less relevant,
As of 1979, all but four states ware planning +*o require
students to pass ainimum competency examinations for high
school graduation.

senootalpTons fasFecons s prifalaatdgedfule"a]
Salculacs at tfa cwelftn srade’lavel.s §either the
AR1903y otpedlnde IR3UR5.T0e 00, v o tREE. §5y °°

In a national study, it was found that <the
reading grade level (RGL) of the average high school grad-
uate dropped from 10.9 in 1960 to 9.5 in 1972. 1In the near
future, New York City is expected to require high school
graduates <o demonstrate that they can read at the ninth RGL
by passing a standardized test. As of 1980, California
seniors amust meet local standards in reading, and ari<hmetic
before *they can get a diploma [Ref. 13].

High school graduation has been considered an
index of attitude and aotivation, as well as a reasonable
acadesic measure. Obviously, <the average high school grad-
uate must still be considared, on average, as being aore
competent and more motivated than th2 nongraduate. Howevar,
high school graduation today means somevhat less than it did

five or ten years ago.
d. Porecasting Accessions

The era of the all volunteer force has generated
great interest in forecasting the supply of enlistaments that
wvould be available under a variety of conditions. Very
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little research had been do>ne in this area during the drate
years, and data available on nondraft motivatsd volunteers
vere limited to a few months of accessions during the years
1947-48. However, in the late 1960's and early 1970's *here
vere some attempts by DOD to estimate the cost of an all
volunteer force.

With the advent of the AVFP, <the chief concaern
has been with recruiting the so-called high guality (high
school graduate, mental category I-IIIA) non prior service
male. Recruitment of femalss, noan-hiyh school graduates, and
mental <category IV and V personnel has not been supoly
limited. In general, more people in these groups have volun-
teered for service than service policy vould perait
enlisting.

Projections of the supplies of high school grad-
uate, non-prior service, male recruits by service, by aental
group, and by year through 1990 have been made by Richard
Pernandez of the Rand Corporation [Ref. 14]. The Rand
projections are the result of a time series analysis of
aggregate data from each service for the entire United
States for the years 1970-1978. Using regression analysis,
the elasticities of recruit supply ¢to variations in popula-
tion, pay, uneaployment, and nuabers of recruiters wvers
calculated, and these elasticities wvere applia2d +o various
conditions that aight exist in the fature.

The Rand model atteapts to measure the effects
on enlistment of a declining youth popula*ion under varying
conditions, The Rand elasticity coefficlients produced a
negative correlation when forecasts nmade using previous
years' data wvere coapared wvwith 1979 dacta. This 1led the
analyst to postulate that a structaral change not related to
the four variables under study aay have occurred vhich
caused a decline in enlistaents in 1ental cazegory I and II
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recruits, (The end of the GI bill and a reduction 3in the
nuaber of attractive training guarantees in the 2aAramy have
been suggested as causes.) To accomdoiate +his unknown vari-
able, Rand made two projactions £or the upper two nmental
categories. Case A assumes that whatever caused the 1978
fluctuation was temporary, and case B assumes that <the
change was structural and vill not be reversed. The effect
on mental category III's was negligible.

Table vIiX (*the ARNMY NPS MALE SUPPLY
DETERMINATION MODEL) delineates the results found by the
author wusing the Rand (Pernandez) Model. The inputs
(elements) were changed as shown in Table VII, to adjust for
the changes (i.e., in ailitary / civilian pay ratio, -oumber
of recruiters and the unemployment rate) that have taken
place since the original st udy was published (in 1978). Note
the sharp decline in the predicted accessions between 1982
and 1986, and the more gradual decline froa 1986 thru 1990.

Other uncertainties raised in the Rand report
have suggested that cross-sectional (as opposed to time
ser ies) analysis would be useful. A =ross-sectional analysis
uses data from small subdivisions of the country (i.es.,
states, counties), taken at the sam2 *time, and attempts to
develop supply elasticities for the variables under study.
If the subdivisions are properly chosen, there may be signi-
ficant variation among thea in unemploymen+ rates, popula-
tion, recruiters and pay scales. This verification would
avoid some of the difficulties associated wvith time series
analysis. During the decade of the seventies, there was a
very small variation in the population of 17 to 21 year olds
in the U.S. as a vhole, and real dollar asilitary pay changes
varied alamost exactly with recruiter force size. Because of
this, it is difficult to knov which sne of “wo or more vari-
ables is producing the change in rscruit supply in a time
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TABLE VII

ARMY NPS MALE SUPPLY DETERMINATION MODEL

ELEMENTS FY 81 FY82 PY86 PY90
T NS S PO ¢ PO
UITERS go 80 5480 5880 5880
UNEHPL. RATE «9 8.0 6.9 6.7
YOUTH UN. RATE 19.76 23.17 19.25 18.85

PREDICTED ARMY NPS MALE ACCESSIONS (in J00's)

AFQT TEST FY81 FY82 FY86 FY90
CATEGORY I&II 23.5 27.8 21.7 20.8
CATEGORY IIIa 15.9 16.9 15.7 15.2
CATEGORY IIIb 28.1 33.6 26.2 25.0
EZTEEENEITETEEATETAETEE EEETXEZT S ERERET XIS =T ST =SSz =ET =
TOTAL 67.5 78.3 63.6 61.0

Notes: POOL° NPS na%i civzlians aqed 17-21. i

b P: avera Is gr regal ar ailitary
conpensat on for enl staas with less

*han tvo years of servige.

p average wveakly aarnings ia the %total

grivate economy, ssasonally aljusted.

ITERS: nudber o€ prodiuctidn recruiters.
UNENPL. RATE: national uneaployment racte,
YOUTH UN RATE: unenglognen rate for males,
age -19, seasonal djustad

Source: Rand Model adapted by the Author.

e e ——————— o 0 oo

series analysis, By taking small subdivisions, the cross-
sectional analyst can obtain a 1large enough data base
without using the pre-1973 Jdata that may have introduced
further uncertainty in the Rand time series analysis.
Studies by tha Center for Naval Analysis (CNA)
and Duke University have taken this zross-sec+ional approach
and obtained results different from those of Rand. The Rand
andl CNA projections are 0>t exactly coaparable because of
dif ferent assuaptions abhout the econsmy. But the Rand "high : '
growth® projections are coaparsd in Table VIII with the CNA
"less vigorous®™ projections as tha <two most compatible
scenarios in the studies. The cross-sectional study J3one at
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Duke University also produced results more optiamistic +<han
the Rand projections.

TABLE VIII

CNA AND RAND PORBCAST COMPARISONS

(NAVY NPS ENLISTMENTS BY MALE HIGH SCHOOL DIPLOMA GRADUATES
IN MENTAL GROUPS I-III, PY 1980-84)

CRA_____ I 1.

FY Forecast/ Difference Parecas*t/ Difference
1979 50723 0 50723 0
1980 54303 +3580 46315 -4408
1981 52301 =200 48913 +2598
1982 50076 -2225 48995 + 82
1883 48240 -18356 45946 -2049
1984 46215 -2025 43774 -3172
S ST EETEEETIEEEEETE TR TEATRE CERE TR ETENIRTTTETITEIRNTERRD

Notes: (1) In PY 1979 the actual number of NPS
enlistment bz lali high school diploga
raduates enta groups I-III was 50723,
2 and uses the Moderate ugemployaent scenario.
3) Porecast Difference ='s last years strength
ainus this geacs strength él.e., 50723 -
4303 = +3580; 1979 - 1980 CNA Forecasts).

5
source: REIRTASHS CERERSER. 014, Mrh EARROHEE JuenLs

on, Va., Jinuary 22-23,

As striking as the proj2ction differences are,
the divergence in the results of the indeperdent studies can
best be illustrated by examining th2 coefficients of elas-
ticity, from which can be seen very different conclusioas,
(see Table IX). The Rand study finds very low supply elas-
ticity with respect ¢to racruiter strength, while <the Duke
and CNA studies shov this factor to have a very significan*
impact. The Rand study finds supply most elastic with
respect to unemployaent, but the other studies find 1low
elasticities with respect to this factor. Elasticity with
Tespect to pay varies significantly among the studies. The
studies are in agreeament concerning two conclusions:
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1. the supply of male NPS high school graduates in mental
categories I-III will decrease during this decade
under all economic conditions examined,

2. the supply decrease will be proportionately greater
for mental groups I and II than for IIIA and IIIB
under all economic conditions 2xamined [Ref. 7].

T ABLE IX

ELASTICITY COMPARISONS OF ACCESSION PORECASTS

(AFQT Test Category I-IIIA, Male, High School Graduates)

ELENMENTS / RAND CNA DUKE
mmaonw- ISII/ITIA - ——--
.8835/.5u447 -1.08 .0254
UHB&PLOéEBE& /
é‘t .2u5§ «0u93 « 36 <1792
REC TBR .073 /.3752 .48 .2406
ERE A E R e S S e E S B e S I SRS S EE TS EAERTEESTITZ RN
Notes: ata are B onl
z } g gata age 52 ﬁeint ¥QT ca*egories.
ast ci Eercentage change in supg
given a oue per~an change in a supply factor.

Souree: B%&%Eﬂiﬁ%éég‘%‘%%izs&%% HITY SRR Bgests

Va., January

2-23,

None of the afore-~mentioned studies accomodate
such variables as youth attitudes,
educational opportunity.

forecast, and their data bases
nost importantly,

another.

Perhaps

political climate or

Bach of the models has deficien~-
cies. They also differ conceptually in wha% thay attempt to

are not coapatible with one

analyses using ASVAB

data cosparisons over the 1976-1980 time frame suffer froa
Due to the reasons above, *he

its aisnorsing probleas.

forecast results are consilered "soft",

capabilities.

07

in their predictive
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€. Supply Summacry

Within this section, it has been shown that the
source pool is declining in total nuambers and that the mean
aptitude and scholastic test abilities are also decreasing.
The Youth Attitude Tracking Study results show that approxi-
mately 30% of <the sample indicated a propensity to enlist.
Hovever, it also showed the Army to be their third choice.
Of those that are enlisting, the Profile of American Youth
Study show that the Army is getting the lowest AFQT test
quality personnel. The median APQT score was 41 as compared
to the DOD average of 52 and the Profile Youth sample median
of S51. Porecasts of AFQT test catagory I-IITA accessions
show a continuous decrease over the period 1982 <through
1990. Enlisting more vomen and males of 1less educational
attainsent, using labor-saving devices, or substituting
civilians for military jobs, may have to occur in order for
the silitary to @maintain its present guality standards and
size. This may be a result of both a decrease in ¢he quan-
tity and quality of the supply pool and of expected future
competition from industry for the 17-21 year old cohort. 1In
an effort to attract more of the target group, <the Army nmay
have to offer a more competitive wage, renewvw its educational
benefits, and enhance its publicity program to improve its
public image.

B. DEMNAND ISSUES

1. geperal Information

In the absence of a relativaly guaranteed supply of
sanpover, as provided by the draft, <the demand for enlist-
sents has become one of the nost crucial aspects of defense
manpover planning and management. The importance of enlist-
ment desand to any assessaent of the volunteer force is
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illustrated in Figure 3.1. It shows that, the feasibili<y of
the volunteer forces involves both the supply of manpower to
the military and annual accession requireaments (demand).

Initially, the major question that the President'’s
Comamission on the 1All Volunteer Armed Porce (GATES
Comamission) had to resolve was: What pay rate would be
required to equate accession supply and demand? Once *he
general pay rate was set, as it was with the first-term pay
raise in 1971, the feasibility issue became one of deter-
aining supply and demand in the fature. In other words,
whether the AVF presents a viable alternative for sustaining
+he U.S. defense comaitments depends on whether enlistaent
demand is rationally detaramined, as wvwell as on whether
sufficient supply is forthcoaming.

2. sources of Enlistment Demagd

I+t is common to viaw the demand for enlisted acces-
sions as an objective, or joal, in its own right, and this
is correct in the case of <*the middle manager charged with
recruiting a specified nuaber of new people. Yet, froa the
broader viewpoint of over21ll force aanageament, the demand
for enlisted accessions is but a 1aeans for attaining the
more fundamental objective of force strength goals. In other
vords, the flow demand is *the vehricle for realizing the
desired stock deamand, tha demand for enlisted accessions
nust be examined in the larger context of force strength
objectives.

The policy question , therefore, centers on deter-
aining the appropriate level of enlistmen: demand to achieve
force capability objectives. The optimal accession policy
vill depend on a variety of factors, including changes in
force strengths, the particular amission objectives, the
value of experience on the job, and the cost of training new
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recruits. Ultimately, a cost-benafi*t analysis must be used
to Judge the desirability of accaessing new recruits as
opposed to using alternative sources in order to achisve
force capability objectives.,

The following sisple model shows ¢that <the end
strength (ES) in year (t) 1is equal to the previous years®
end strength, plus the esnlisted accessions (A) occurring
during the year, ainus the years losses (L) from the force,
plus any reserve call-ups (RA), and ainus any reserve
deactivations (RD).

ES(t) = ES(t-1) #A(%t) = L(t) ¢ RA(t) - RD(t).

By rearranging the above equation, the force may
also be viewed in terms of accessions.

A(t) = ES(t) ~ ES(t=1) ¢ L(t) - RA(%t) - RD(%)

{Ref. 6].

Enlisted accession goals can be derived froa the
change in end strengths, plus vhataver losses occur during
the year (including the attrition from <that years acces-
sions), plus the net resarve activations (reserve activa-
tions ainus reserve da2activations). In other words,
accession policies are, in large part, driven by policies
concerning ¢o the number of losses froa the force.

It should be recognized that losses from the force
will, other things being egqdal, vary with force size. 1In
other words, larger forces will in general yield 1larger
nunerical losses., So, vieving tha accessions in teras of
numerical rates, rather than requirements, will normalize
for +*he variations in force sizs.
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3.

ARNY ACCBSSION RATE AND END STRENGTH TRENDS

Sodeling Enlistaept Demapd

As discussed earlier,

service accession policy is
analysis on he desired distribution of personnel by length

the

with loss rates,

of service, which, in tarn,
required to support the desired forca structure. An alterna-
tive approach is to structure a statistical aodel of %he

one method of evaluating
to conduct a cost-benefit

iapli2s the accession rates

demand for enlisted accassions based on past servi-.e
accession policies.

Using historical 1ata from tha years 1955 thru 1972,
Rand Corporation a2ade a study (using regression

analysis) to explain past accession behavior. From the view-
point of the AVP, the results iaply that the long-run acces-
sion rates (or equivalently, labor turnover rates) should be
about 18.5 percent for the Army (Ref. 6].

Assuming accession rates vary on a one for one basis
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demand is in projecting ths losses from the enlisted ranks.
Given the structure of the military career, it is useful to
separate enlisted losses into two groups, ¢those who are in
their first term and those in the career force (four or more
years of service). Losses from th2 first term force can
generally be thought of as those related to attrition duaring
the first term, and thoss who do nd>t (or are not permitted
t0) reenlist. Career losses, on the other hand, consist
primarily of non-reenlist22s and retirees,

Because of its magnitude relative +*o losses, *he key
variable for planning purposes is the number of reerlistees
from the first term. This, in turn, is dependent on the size
of the cohort eligible to separate from the ailitary and the
percentage of those who reenlist (i.2., <¢he reup rate). 1In
general, though, variations in cohort sizes, rather than
reenlistment rates, are likely to be the dominant fac%or
when predicting loss rates,

4. Career Mix

a. General Information

The closed nature of %*he military personnel
system means that the military draws i+s experienced
personnel from within the systsm. Tharefore, t> maintain an
adequate stock of experienced personn2l, the Army aust also
mnaintain an adequate stock of junior personnel.

Because of tha "up-or-out" nature of military
promotion policy and the strong association between promo-
tion opportupities and length of service, promotion policy
has played a key role in 3determining the experience mix of
the service. The Army has been reluctant to have too many
junior personne., lest thare be a glut of personnel eligible
for promotion ¢to the higher grades (with a <corresponding
reduction in promotion opportunities). But they have also
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been reluctant to have tod> few junior personnel, 1lest there
be inadequate selection opportunitiss. Manpower require-
v ments should, of course, be the priamary determinants of the

naaber of junior persomnne..

As a result 5f these conceras, the Aray has

devoted considerable effort to the da2velopment of management
policies for assuring the f"proper" experience aix of the
force. However, because factors such as the maintenance of
adequate promotion opportunities for military personnesl have
been a point of emphasis, decisions ragarding the experience
mix of <the force have frequently been based more on
personnel management concarns than upon requiraments or cost
issues.,
! Rith the advent of the AVP, the issue of the
experience mix assumed a new and somevhat different impor-
tance, although the basic problems remainad the same
(choosing the appropriate2 mix). The removal of ¢the draft
made the experience mix as much a resource allocation (or
requireaents) issue as a1 personnel management issue. By
underpricirg junior personanel, the draft encouraged the Army
to develop and maintain a manpower utilization pattern that
eaphbasized the use of junior personnszl, especially enlisted.
i The removal of the draft in 1973 and the concurrent large
AVP pay raises for junior personnel, argue for reexaamina*ion
of the experience mix. Tharefore, datermina*ion of what the
Aray enlisted accessions requirements should be raguires
consideration of costs and productivities.

b. Cost Issues

The inherent probleas of screening large numbers
of personnel, as vell as the constraints and pressures of
supply and demand, insure that the aix will be 1less than
perfect. In practice, exparience is used as a proxy aeasure
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of an individual's potential for adejuate performance at the
next higher pay grade. In addition, promotion policies are
influenced by fiscal constraints, and by vacancies at the
next higher paygrade. Proamotion also serves as an important
retention tool, because it affects expected ailitary pay.
For these reasons, the relationship between paygrade and
ability will vary over tiame.

The experienca level of the forcs provides a
second measure of quality. It can b2 measured several ways:

1. by the average years of servic2 of personnel on active
duty,

2. by the average years of service of carear personnel
(those with more “han four years of service),

3. or as the entire a2xperience distribution of *he
force.

Within liaits, one can reasonably expect that
mnore experienced personnel will be 1zo0re productive and have
greater leadership ability than do 1less experienced
per sonnel. If there is a large enough supply of potential
enlistees the screening process with sach reenlistment point
(and promotion point) can serve to eliminate lass productive
personnel from the force.

The paygrade 3istribution within the Army |is
highly ccrrelated vwith the experienc2 3distribution. However,
the experience distributiosn of the force is somewhat less
subject to the types of policy chanjes that can obscure the
meaning of paygrade as an indication of ability, at least
over short periods. Paygrade is a liscontinuous measure in
that, for exaample, 2a soliier can arise in the amorning as an
E-4, but retire that evening as an B-5. 1In contrast, the
soldier has gained only one additional day of experience.
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There is one obvious but important point to
reseaber vhen discussing career mix., Personnel in higher
paygrades and of greater experience are more costly than
personnel in 1lower paygrades and »o5f lesser experiernce.
Basic pay rises with both paygrade and tenure, and allow-
ances rise with paygrade (i.e., housing). HRetirement costs,
also, are a significant deferred cost of a more career
intensive force. Therefors, a more career intansive force,
with more non-coamissioned officers, wmust be one <+that
results in lower accession and training costs, and greater
productivity or effectiveness, if it is worth the higher
price.

c. Military Productivity

Productivity in the private sector can be
neasured in terms of units produced and sold, and effactive-
ness can be assessed by the profit standard. But in peace-
time, military output is vaguely defined and is related to
preparedness, wvhich cannot be accurately measur=d.

Cooper, in his Rand Corposration sponsored study
entitled, ™Military Manpower and the All-Volunteer Porce,
states:

1. the average basic pay for first termers has increased
Telative to that of careerists, but that careerist
base pay is more <*han first-termer base pay in the
absolute sense,

2. careerists are more productive on the job,

3. and lastly, there are non-basic pay personnel costs
that impact more heavily o>n first teraers than
careerists.

In particular, the substantial attrition of
first <termers make career personnel aore cost effective.
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Tha¢ is, +the nature of the <timing of personnel costs,
productivity on the job, and first-term enlisted attrition
all serve to make career parsonnel mdore cost effective; so,
the substitution of careerists for first-termers can
decrease costs and/or increase overall force capability.

The results >f another Rand study indicated a
substantial difference between the productivity of experi-
enced personnel and that of very inexperiencsd first-term
personnel. For example, the average individual with 18
months of service was estimated to be only one- half as
productive as the averags individual with ¢£our years of
military service (assuming that six months was spent in
training and transit). In fact, during the first few months
on the job, individuals are estinated to have nagative
productivity, in the sense that th2 amount of supervisory
time that they require exceeds their own productive con*ri-
bution. Overall, ¢the Rand estimates shov that individuals
during the entirety of their first four years of ailitary
service are on the average about 55 percent as productive as
the typical serviceman with four ysars of service, (see
Figure 3.6) [Ref. 15].

This means that careeris®*s can be substituted
for first-termers on less than a on3-for-one basis without
decreasing military capability. Por example, the Rand esti-
mates imply that for every 100 individuals with four years
of service that are added ¢0o the force, about 180 first-
termers could be removed without reducing the capability of
the force, Hovever, it should be reaembered that this is an
assuaption bounded by wmarginality in that there is a point
vhere this statement would no longer hold true.
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Figure 3.6 PRODUCTIVITY OF PFPIRST IERM BENLISTED PERSONNEL

e o 2

d. Summary

The reason that accession requirements have
i failed to adjust downward is in fact largely a result of the
§ Aray's insistence on main%aining 2 very junior enlisted
force. Although the issu2 of enlisted accession demand has
been recognized, demand reduction prograas have been most
conmonly vieved 4in terms of such policies as: accessing
larger numbers of women ani substituting civilians for amili-
tary billets, thereby rasducing the demand for NPS nmale
accessions. The practical implications of these findings are
C substantial. Por exampla, ¢the Gatas Cosaission estimated
L that a force of 2,089 aillion enlisted could be sustained
: vith an annual enlisted labor turnovar rate of 15.8 percent.
If, as Cooper states, the accession demand of 24.1 percent

8 orvi, e

S7




experiencad during the AVF transition were to prevail, <«hen
the maximua enlisted <forcs that could be sustained without
the draft would be on the order of 1.4 million or less. 1In
other words, the viability of the AVF may be much aore 2
function of howv well <+he Army adjusts their demand for
enlisted accessions than of eonlistment supply [Ref. 6].

5. sSkill Draip
a. General Informa tion

Retention efforts for the total Airay 2ncompass
both attrition manageaant and reenlistment/axtension
prograas. The priaary goal is the achievement and mainte-
nance of an experienced career force in each component,
composed of skilled soldiers in *he right numbars, skills, ‘
and grades to meet peacetime and aocbilization requirements
[Ref. 16].

be Attritionm

The relationshi ps betweea attrition and readily
available indica*ors of propensity for attrition have been
extensively studied by all services and the General
Accounting Office. Some of the best predictors found are
level of education, age, mental category and reading grade !
level.

e e e =

e s

-

The nearly 40 percent attrition (separation of a
soldier prior to completion of a contracted tera of service)
of the Army's first All Volunteer cohort represents an
enoraous cost. The U.S. Comptroller General has estimated
that attrition from the services between PY 1974 thru 1977
cost $5.2 billion, in terms of direct costs to the sarvices
and veteran's unemployment compensation and benefits .
{Ref. 17) Attrition of service meabers who are unsuitable é
is good. What is bad, is that enlistzen® standards alloved a )
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large nuaber of unsuitable individuals to enlist. High
attrition is costly and raquires more reccuits than would
othervise be necessary to sustain a jiven force size.

Attrition has been shown to be highly corcelated
to social adjustment of an indiviilueal. The best single
measure of social adjustmant readily available to the Aray
is the high school diploma. Although the correlation between
high school attendance and scholastic achievement has
declined over the last 20 years, graduates have been shown
to be more likely to sucessfully coaplete a contracted “era
of service. In fact, a person who did not graduate from
high school is twice as likely, ¢ategus parabys, than a high
school graduate to leave the ailitary before coapleting the
! first three years of sersice. Consaquently, recruiting
prograas have traditionally emphasized efforts to enlist
high school diploma graduates. The percentages by service of :
NPS accessions over the last decais who had high school
diplomas wvhen they entered are shown in Table X.

In PY 1981, the proportion of high school
diploma graduates increased significantly 3in the Army. The
DOD total of 81 percent represents an all ¢ime high in the g
educational level of recruits. These results reflect vigo- !
rous recruiting efforts, additional recruiting resources
provided by Congress, increaﬁei ailitary pay and f
compensation, and higher youth unemploymen+ [Ref. 12]. '

Attrition losses for the 1977 active duty cohort ©
(those people wvho entered the Aray in same year) =are shown .
in Table XI. The table lists the data by age, sex and R
education. o

Prom Table XI it can be seen that, non-high
school graduate soldiers vho entered vhen they vere 17 years
014 had the highest attrition rate, and those that entered
at 20 the lovest. The 17 and 18 year olds with high school

3
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TABLE X

HSD GRADUATE NPS ACCESSIONS (FY 1973-1981)

{in percent)

FY 1973 1974 1975 1976 1977 1978 1979 1980 1981
SERVICE

ARNY 62 50 58 9 9 74 64 54 80
NAVY 65 64 n ;7 ;3 77 11 75 76
MAR INES 51 50 33 62 70 75 75 78 80
AIR FORCE 82 92 91 89 88 85 83 83 88

DOD 66 61 66 69 69 77 73 68 81

Note: Table data include male and f2male acessions.
HSD = High sihool Degree Graduates
NPS = Non-Prior Service
DOD = Departament of Defanse

Source: Office of the Secratary of Da2fense, Manpower,
Reserve Affairs €& Logistics, 1982.

diplomas had substantially lower attrition rates *han older
cohorts. Also notice tha differenca in the attrition rates
betveen the male and female cohorts. This difference is
‘ expected to increase in tha future because the Army began to
! access NHSG fesales in 1980.
: Literacy levals have 2also been shown to be
highly correlated with attrition. Por sxaaple, a 1976 study
on resedial reading programs in the ¥Yavy, found the reading ‘ ;
grade level (RGL) to be the single best predictor of at:iri- '
tion during recruit training [Ref. 18). Table XII shows the ‘
attrition of Navy wmen within RGL catagories froa June 1374
thru January 1975, at the San Diego Recruit Training Center.
A National Defense University survey of entrance
qualifications for 288 Aray Bilitary Occupational
Specialities (MOS), revealed that only four (1.4%) required
a high school diploma (Ref. 7]. The survey also indicated
that at the execution lesvel (recruiting), qualification
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T ABLE XI

ARMY COHORT ATTRITION LOSSES (FY 1977-1980)

by sex, age and education, in percent.

MALE
AGE/ 17 18 19 2) 21 22+  TOTAL
EDJCATION
se gg.o 66.7 71.4  40.0 71.4 29.7 8.7
8 55.7 55.0 54.8 48.5 22 .6
10 50.9 50.0 49.&4 .a9.4 5;.9 50.9 50.6
11 7.5 B2.2 41.9 4.1 a5.6 @4.8 u3.9
12 39.5  3u4.4  29.5 23.5 30.2 26.8 33.6
NHS 51.5 46.5 45.8 45.5 48.8 48.5 4B.6
GED 52.5 45.3 43.1 4@.1  37.3 41.5 43.9
HS 22.5 22.0 20.7 27.5 28.7 29.4 25.2
SOME COLLEGE 34.6 27.5 18.8 21.0 23.1 25.2 25.3
COLLEGE 20.0 15.% 36.8 17.6 33.9 29.6 3.3
22.6 22,1 24.5 26.7 27.8 28.6 25.4 .
ESE EE EE ENEESESE SN ESE SN EEE S ST N S EEE SRS S E SR EE S TS AR ERNESEZESR ]
TOTAL 5.0 31.2 31.4 32.7 34.0 34.3 35.2 |
PEMALE {
Age/ 17 18 19 23 21 22+ TOTAL
EDGCATION
788 -- 50.0 -- -- -- - 50.0
%0 3.7 77.8  66.1 50.0 66.7 715.0 98:4 '
119 goio uztg 44.9 3020 3323 40.0 45.1
12 1607 51.6 "‘505 ga.s .3 - - 50.8
NES 52.9 @5.5  47.1 2.6 #6.2 S0.0 47.8
GED 9.8 62.3 59.1 63.8 63.8 59.8 60.0
; HS 0.8 39.5 uu.g us.g 43.9  B4l0 8222
y SOME COLLEGE 33.3 37.7  38. 34, 39. 39.9 374
K AS+ 40.7 39.5 43.7 4.6  42.0 @1.5 .1 :
J SBEE BSR EEEEREEEEEEEESE A TEEIES ST EE SR S S IS SEEEEENERERLEXTIEERBRBE .
3 TOTAL 46.7 41.5 45.3 43.8 44.8 43.6 43.2

Note: Table data is for all PY 1977 acessions.
Source: US Departaent of the Army, DAPE-MBN, 1981.

standards other than HSD and mental category standards are 2
being applied for specific jobs. So, presuming that only the '?
applicants vith the requisite qualifications were accepted, '
then it can be contended that the Aray enlisted the gquality
of person it felt vas needed in thoss jobs. Hovwever, since
the result was a trend toward amore scores in the lowver tast
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TABLE XII

RELATIONSHIP BETWEEN RGL AND ATTRITION

READING GRADE PERCENT
LEVEL DISCHARGED
Less than 4.0 64. 1
4.0 to 5.9 20.4
6.0 ¢ 7.9 19.3
8.0 to 9.9 2
10.0 %o 12.0 4.2

Source: Air War College
Professional Stud

e i

categories, it can be further argu2d that the lowera2d test i
category trend had 1little to do with the actual needs, a*

least in the M0S's considered, beciuse real training prob- !
lemas with the gquality of enlistmeats are being reported ‘
(Ref. 18).

geporg 23.6118é 1
el oo

The Aramy has raported <+the high attrition levels
ligsted in Table XIV. Thesa data are from some of the Army's
Military Occupational sSkill (¥0S) producing schools. It ‘
would seea from the high attrition 1levels that the Armed -
Porces Vocational Aptituds Battery (ASVAB) was a poor pred- !
ictor (for these schools) of school performance (i.e.,
general trainability in the M0S, unadjusted £or variables
such as training methods, course lenjth, motivation, etc.).
The figures also indicate that tha 80S qualification stan-
dards applied in practice 1ay have also been unsatisfactory.

In another TRADOC survey of an M0S producing :} ;
school, the percentage of attrition by category (reasons) vas : .
investigated. The results vers:

;

1. 37 percent 0f the failures fro>a the 19D MOS producing
course were discharysd from the course under <the TDP
(Trainee Discharge Program),

3 o s i g-‘ . B
SO FI L
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PABLE XIII

MALE NPS ACCESSIONS BY APFQT TEST CATEGORY (PY 1952-81)

(IN PERCENT).
APQT TEST

CATEGORY/ I II III Iv
rY
1952 «9 20. 4 28.7 44.1
1962 g.S 27.3 448.5 22.4
1972 4.0 28. 4 48.8 18.8
1976 3.2 25.7 54,3 16.6
1980 1.5 13.7 34,7 50.1
1981 2.2 21. 4 44,5 30.9
TEFTEETETTTATTTETZZTZTTSITIIZR ST XTI I TSI

Note: PY's 1976-80 reflect renorm2d4 data.
Source: Dgta foi 1952-1975 are frgl the 0ffic2 of
the Assistant Secretary of Defense,
Manpover Reserve Affairs & Logistics.

Data for 1976-80 Brov1ded by €he
Defense Manpower Data Centar.

2. another 22 percent were dropped from +he rolls for
AWOL (Avay Without 0fficial Leave) or deser+ion,

3. 9 percent vere discharged for »edical reasons,

4. 14 percent vere discharged for various hardship or
miscellaneous reasons,

S. 15 percent were recycled (n>t 1lost, but required ‘
extended training tiae), *

6. and 3 percent were retrainees from another MNOS.

. ot - ine

A combined S9 percent of the £failuras (TDP and dropped from
the rolls) could possibly be related o motivational reasons
rather than reasons of ability. In other words, lack of
: aotivation may have been the cause of 22 percent of <the
4 total losses from the schools 4in 1979 (TDP=14%, AWOL=8%) o
' (Ref. 7].

The Trainee 2nd BExpeditious Discharge Prograas
were developed by the ssrvices to control the extent and/or

sdr e
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TABLE XIV

ARMY ATTRITION PROM MOS PRODUCING COURSES

JOB DESCRIPTION

| =
10
"
3
=
ob
O+
Ha
Na
=
H
(7
O
.

E%ectronic Warfare (Identzfy/hocatet
nal Securit¥ Specialist
‘1ectron c Hai are (Interceptl
Lannon re Direction Specialist
Aifaus Argor Crevmg
uiss e Repair Specialist
Tow/Dragon Repairer
Vulcan Repairer
Chaparral/ Redeye Specialist
Field Radio Re
Secure COnnunzcat ons Eqpt. Rep.
eld Artillery COlpﬂtQ¥ Repairer
rans Turret Mechani
gi icle Mechanic
ectric Warfare Ana yst
P R EE ERESEEE EE S EEEE S R E N E S I I T A CEE RN ES T E TN ET T
Note: (1) The lettots st/t/ht relate to the au*hors techp‘cal
categorization of Arn MOS's 3 ést seai
technical (75-90) technzcal (91-9 and
(ht) highly technzcal 000 . More 1nforna*:.on
on the procedure end x B.
{%i T = tec nzcal ual i gtlon rating by author.

OV EWWWNNINN = a2 OO0
MUV md b I I IO
Hod NN QI WWRENE OO

ANRNRNRERRERENRNNNNNN

PRI & L D WM W

DON® AN DEVINRBOU

O
QD!
0

SCHOQL = school attr on.
NISC. = miscellaneous attrition.

Source: 0. 1olrly 501dier Sugport Center,

geRnnih aiatg ue

the timing of attrition. These programs are usad as
"screening devices" +¢o0 allow unit comaanders to discharge
marginal performers. The numbers of trainees released via
these programs (TDP/EDP) provide an index of +the overall
effectiveness of the force. Table KV portrays the trends of
“hese prograams over the last seven ya2ars as decreasing.
Pirst-term attrition rates are eaxpected ¢o
decrease from 40 percent to the low 30's thru 1983, when
they are predicted to rise again as a result of <+¢he high
nuaber of NASDG accessions in 1980. However, the subsequent
years should benefit from the high nuasber of high school
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TABLE XV

ARMY TRAINEE DISCHARGE PROGRAM RESULTS (EDP/TDP) PY 7u-80.

FY 74 76 78 79 80
TRAINEE 13612 21876 9523 8563 11701
EXPEDITIOUS 2565 20888 12553 11292 10097
F B TOTAL -

ACCESSIONS 8.22% 22.23% 16.92% 14.11% 12.66%
ERXEZTETEXIER=Z t-+ 2 & ¢ t 2 B + £ 3 =T S|ERER ===

TOTAL 16177 42764 22186 19855 21798

Source: Prepared it%te ent LT. GEN._R.G. Yerks,
Deputy Chief of Sta Personnel at+ a Hearing
of ¢t Senate Armed Services Conm. 1981.

Percentage of Total Accessions data were
obtained "from the Defense Manpower Data Center.

graduates accessed in 1981, as well as from the ranormed
ASVAB and the introduction of cohesion and s*ability {
initiatives, such as the planned regimental systenm
(Ref. 141].

¢c. Retention and Reenlistment

One of the ways the Army achieves its personnel
goals is to pursue a very active and attractive reenlistment*
program. The retention of an experisznced work force has the
obvious advantage of saving recruitment and <training costs
associated with enlistments. Moreover, reenlistees should be
more productive on the job than a force dominated by more
recent accessions. On the other hand, <+he rstention of a
disproportionate (beyond wmarginal efficiency) nusbar of
experienced workers means that the average age of the mili-
tary force increases and the costs of salaries and future
tetirement benefits rise. .

The reenlistment prograx is designed to retain i
sufficient highly qualified personnal to ameet requirements
for an "“over four" (years of service) enlisted force of
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290,000 plus, and a "top fiva" (paygrides, ES5-E9) conczent of
274,000 through PY 84, Bayond that point, the career force
and *top five" will increasa to 1eet the needs of the
expanding force structure. R2enlistma2nt resources, policies,
options and incentives, such as th2 selective reenlistmen+*
bonus (SRB), are specifically targated o encourage reen-
listments in critical skills in order to elimipate shortages
and meet increasing demand for skilled, experianced,
technical personnel to support force modernization
[Ref. 4]

The loss of experienced personnel in the middle
and late 1970's was one of the most significant wmanning
problems during tha* period. Th2 1loss of experienced
personnel from the carser force is attributed to a drop in
the career reenlistment rate over the 1last half of <+he
1970t*s. The 66.4 percent rate in PY 1979 is genarally Tecog-
nized as the worst career retention year in r2cent his+ory
(see Table XVI). However, 1980 ret2ntion increased %o 69.3
percent, and in 1981 retention was projected to reach 71
percent.

Many models and surveys have been da2signed in an
effort to find what tastes, preferences and attitudes cause
a soldier to reenlist. A study with a large data base and
established credibility is the Natiosnal Longitudinal Suczvey
of Youth Labor Market Experience (NLS). The results of
analyses of data froama the NLS suggest the following
regarding reenlistaent propensity:

1. reenlistaent intention rates are positively associated
with Job satisfactisn and inversely related to +he
nuaber of months served in the aramed forces,

2. reenlistment intention rates are positively related to
educational expectations, but there is no evidance of
an association among nmale enlisteeé betwveen propensity
to reenlist and years of school coapleted,
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TABLE XVI

CAREER REENLISTMENT RATES

FY/ 1973 1975 1979
SERVICE
Arny 63 _% 75.4% 66.4%
Navy 91. 7% 80.5% 62.4%
Air Force 92. 7% 89.6% 81.5%
Marines 81.7% 73.1% 51.9%
R R I S S T R S S EESTEESS SIS SSEESERESRT X

Source: Department of Defanse,
Memorandua for the Members of
*he Interagency Working Group,
Assistant Secretary of Defense,
Manpower, Reserve Affairs §
Logistics, 30 Deca2mber 1981,

3. there was a negative association between the education
° of the parent and the reenlistmen®t intention of the
enlistee,
4. mwmarried male enlistazes report a higher propensity %o
reenlist than than never married enlistees, but +“he
relationgship is reversed among females [Ref. 19].

The career reenlistment rate is simply a
veighted average of the reenlistment rate at the second,
third, (etc), terms of service, where the "weights" are the
proportions of the total numbers making a reenlistment deci-
sion that year. Pigure 3.7 shows the trends in the retention
rates over time for thosa making r2enlistment decisions,
(i.e., those who are at an expiration of a tera of service
peint, vithin various years of sarvice intervals). The
trends reveal a relatively amocdest decline in second and
third term retention rates from PY 1975 to PY 1979 (years of
service 7-10 and 11-14, r2spectively). Reenlistment rates
at higher teras of service remained constant, or actually
increased over the period.
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PISCAL YEARS

Note: YOS = Years d>f Service

Source: Department of Defense,
Memorandum for the Nembers of
the Interagency Working 3zoup, i
Assistant ecretarx of D2fonse,
Manpover, Reserve Affairs &-
Logistics, 30 Deceaber 1981,
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Pigure 3.7 ARMY ETS RETENTION RATE TRENDS (PY 1975-1981)

However, what did change —radically over the
period (1975-81) was the proportisn of <the career force
making reenlistaent decisions at the second and third term _ f
! points relative to those making decisions at higher terms of '
sarvice., A much larger portion of those making reenlistment
r decisions in PY 1975 (and 1971) vwver2s in years 5f service 14
| thru 20 than vas the case in FY 1979. Similarly, the propor-
¢tion of the career force aaking enlistment decisions at the '
second and third ters reenlistment points in PY 1979 vas v
greater than the proportion of the career force in *he . ! 4
second and third term, wvho made th2 enlistaent decision in
Y 1975 (and 1971). Hence, the decline in the career reen-
listasent rate over the period was largely tha result of

"
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shif*s in the auaker of persona2l makiny <zoeenlistzsaat
decisions away from years of service 14 +*hru 20, vhere
reenlistment rates are naturally high due to the draw of the
retirement system, and toward years of service seven thru
ten and eleven thru fourtea2n, vhere reenlistment rates are
lower.

END STRENGTH
T

Source: Degartnent of Defense, Mamorandum f3r
the Members of the Interagency Working
Group, Assistant Secretary of Defense,
Manpower, Reserve Affairs ¢
Logistics, 30 December 1981,

Pigure 3.8 ARMY CARBER FORCE TRENDS

In short, the 1ecline in the experience level of
the career force over the last ten years is only partially
explained by a decline in actual retantion rates. Rather, it
is aostly a satter of the dynamics of the enlisted force.
The large cohorts who entered during <the Korean War wvere
followed by soae relatively small cohorts as accessions were
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teduced in order +n achiava lower s+reng+h levels. The
Korean War cohorts represented a large proportion of the
career force, but were concentratel in a small number of

; years of service cells. When these cohorts reached retire-
ment eligibility, a large amount of 2xperience was lost in a
relatively short time.
It vill take time to restore the experience
distribution of the enlisted force to the desired level.
Iaproved retention rates can certainly expedite the process,
while a decline would make +the procass amuch more difficult.
The experience distribution could be restored to the desired
levels as the cohorts with between f£ive and ten years of
service move into <their tenth thru <+twentieth years of
service. Table XVII shows <that the first-term reenlistmen® ;
rate is increasing. This trend must continue if the ‘
experience distribution is to get "w2ll" in the future. i

TABLE XVII

PIRST TERM REENLISTMENT RATES

(As A Percent of Eligibles)

| P73 rr’s Pr73 PIE0 RIS |
' Service !
Arn 38 39 43 51 55
Na 7 %3 40 37 37 4%
Marines 3 20 20 23 2
Aixr Porce 20 40 36 43
S SSSESETESSEER SESS S ESERESEE S E T SRS E RIS EESEEEEENT RN EETESESR

source: chartlont of Defense
orandum for t?e uelbers of the
Interag c; working Group
Aasiscant ectetarx of Dafense,
uangfvcr, Reserve Affa ﬁ
Logistics, 30 Dcconber 981.
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Czreer reenlistment rates, and, in pac-ticular,
reenlistment rates at the second and third term of service
rose dramatically in PY 1981, revarsing the trend of the
late 1970°'s. Pirst tora reenlistment rates reached
historical proportions in 1981 for each of the services.
The combina*ion of the high first tera reeanlistment rates
and iaproved career retantion rates suggests that +the exper-
ience distribution will improve significantly thru the
1980's, Table XVIII compares tha Army's career force
projections for 1987 with the actual PY 1981 career force.

TABLE XVIII

ARMY CAREER FORCE PROJECTIONS (FY 1987)
(ACTUAL) (PROJECTION)
P! 1981 1987
career 000' 285.3 305.6
Porce Size (OLO's) 674 701
Percent Career 42.3% 43.6%

Source: PY 81 data frol Dugc PY 87 roject‘ons are from
the Arasy. 3 project* ns are based upon
the 0SD” Budget :ubnxssion £or PY 83.

d. Suamary

Although aggregate shortages of NCO's in the
Aray persisted through the 1970's, the percentage of
personnel in the "top five® enlisted paygrades remained
relatively stable over the second half of that decade.
Perhaps more serious than the aggrejate shortages in the
"top five® paygrades was the loss >f personnel in the aiddle
1970's as a result of the career force becoainy eligible to
retire.

n




The experience distribution of &he enlisted
force should improve sigrificantly in the 1980's, as
nuaerically strong cohorts that currently have between five
and twvelve years of service move into 13 thru 20 years of
service. The career forca, as a percantage of the enlisted
force, should be the largest in receat history by 1987. The
improved experience distribution should increase the effec-
tiveness of the force, but will 2130 increase some 0f the
costs. In particular, vhile the number of military personnel
entering retirement will be somewhat lower through most of
the 1980°'s than was the case in the mid 1970's, +his nunmber
will increase in the 1990°'s.

No extraordinary measures should be regquired to
improve the experience distribution of <%he force in the
1980's, Prudent force management cd>upled with <¢he mainte-
nance of a coapetitive lsvel of ailitary pay and flexible
use of reenlistment bonuses should result in the reduction
or the eliaination of aggregate shortages in the "top five"
paygrades and a more experienced carser force.

However, this is not the case for specific
HOS*'s. Table XIX lists selected first-term and career reten-
tion rates for MOS's whicn have retantion rates (of either
tirst term or career) of lass than 5) percent and wkhich have
manning objectives that are increasing.

6. ZTechnology's Iaplications for Azpy Mappower
a. General Inforamation

U.S. Aray force modernization in the 1980's, in
sisple teras, aeans the developaent and introduction of
nearly 200 nev systeas. This modernization is considered one
of the major challenges in Aray history. 1In general, force
modernization efforts since World War II have allowved
discrete managenent of each nev system, and, at the sane
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TABLE XIX

RETENTION BATES FOR SELECTED ARMY MOS'S (PY 1981)

FIRST CAREER

JOB DESCRIPTION ¥0s TERM (%) (%)

Field Artillery Ra ar Crav-br. 1?7 30 60

Remote Sensor geﬂ 174 26 67

Tov/nraggn Ropa 278 34 59

/Re eye nepai' 216 38 60

lery Repairman 4stL 31 48

Uti t£ glent Repairman 52C 28 47

Pover Genarator Repairman S%D 26 53

Geneﬁal ans gglt Opera tor 62J 80 1%

Trac le Mechanic 63Y 42 53

Attack Helicopte Repa;:nan 67Y 28 63

Medical Lab Specia it 9%8 23 48

ectron ¢ Warfare (interpretor) 98J 11 70

SAB VB NEREEEEEEEERNTEER T EE TR ENEEEEREER NI ETT SRR EES

| source: U S r ort Canter
= Cap i ging ’ }
s ﬁ%ﬂﬁgﬂ E%i‘&é MEERRERERS, |
L4 [ 4

time, have not caused major probleas in doctrima, organiza- .
tion, or training develdpnent. As pointed out by Major .
General Richard D. Lawrence,

"Thii 11 not bo he c§so n th2 198

Not onl
stesgs evelopaant and pianned ¥ g
ntro uct o nto he n'ift ; n less than 1

ears these s tels ntroduced
é:acc% scena dur n % 59 od of severely ,
nstra ncd :esoutces. Eno 3 1
Betveen now and 1986, more than forty major 3 :
systeas vill enter the Army 4invantory. (This does not \
include the smaller nodifications or add-on systems to the j
existing weapon systeas.) They include 2 new aain battle

tank, wsultiple launch rocket systeas (NLRS), infantry and
cavalry fighting vehicles (IPY anid CPV), communications
systess, electronic warfare/signal intelligence systeas,
aissle systeas, improved antitank systems, £fire direction
systess and nev transportation vehicles. The complexity of
these and many other highly technical systeas will dictate
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major changes and improvements in many facets of the force
structure. New doctrine to utilize the capabilities of the
new veapon systems must be developed. New training programs
will be critical to insure man-machine compatibility, and,
wvithout question, +the Aray will hava to access mental group
I-IIXIA quality soldiers ia sufficient numhers to man <¢he
veapons systeas of the 1980's.

b. Manpowver Quality

Much has been writtan about ¢the quality of
military accessions., Questions asked include:

1. are they capable of manning ths weapon systeas,
2. can they perfora essantial tasks,

3. can they cope with military life,

4. can they exercise lesdership, (atc.)?

Only by identifying the criticsal requireaents and
quantifying the relationships betwean acceptable lavels of
performance and the abilities, aptitudes, and skills, of ‘he
individuals concerned, can these gquestions be <truthfully
ansvered. In an attempt to answer the guestions an Aray
research team, at the Industrial War College, 1looked at ¥0S
qualifications within the following specific areas:

1. physical capability and capacity,

2. aptitude (skills plus propensity to learn},

3. education (knowledge),

4. motivation,

S. @=soral standards (demonstrated and potential),

6. socialization (life coping skills, etc.) (Ref. 7]

Prom this list the team daveloped a gradation of
qualifications (low, aid, high) in order t> asgess the
effects of increasing weapon systeas technology on ¢the

2
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required qualifications of the force. FPirst, a judgmertal
analysis wvas made to assess the relative iaportance of
currently used qualifications for enlisted ailitary service.
The analysis produced the following ranked list:

1. educa*ion,

2. aptitude,

3. physical,

8. comsunications skills (read, write, speak),
5. moral,

6. age,

7. U0.S. citizenship,

8. math background,

9. sgcience background,

10. color perception. '

In addition, further juigments vere made within
the above areas, (i.e., r2lative iaportance of a high school ,
diploma vs. a general education certificate, etc.) as to
their comparative importance. Using these judgments, a
numarical scoring systea wvas developed which was <then used
to obtain gradations levels of low, 3id, and high technical

qualification groupings. Bxamples of some Army HNilitary

Occupational Specialities (MOS) in each group are located in s

Appendix A. The profila of the Acmay by strength in the %
‘ entry level HNOS's using the nuaerical scoring systea .

(Wote: The aathor also attempted to> analyze the
MO0S*'s by dividing them into semi/technical/highly technical
categories. The divisions are bassd on AFQr scores and
consider all entry HOS's. The 1listing and procedure are in
Appendix B.)

|
: '
discussed above ig listed in Table XX. . },
|
|
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TABLE XX

TECHNOLOGY PROPILE OP ARNY ENTRY LEVEL MOS*'S (FPY 1980)

TBCBNICAL GROUP POP. PERCENT
%h Level 28000 52.0 %
Level 11100 20.2 %

Low Level 41100 74.6 %
EEEEESE R EESSEEESH SETESI S SR ERRAETC R T TET LTS EIRNTEXIR
TOTAL 550000 100.0 %

Note: these figures include only the entry 40S's.

Source: De g;t‘°°t o Deéensegizat 28 The
ﬁsis o VP TR g

na £ versi
Industrial College Of The fmed Porces,
16 July 1980.

C. Porce Nodernization

The full personnel impact of all the new Army
veapon systems has not yet been identified. So, only those
systems for which reasonably accurate estimates could be
made were sampled. It is felt that the sample represents an
accurate reflection of the trends developing, and <that
further analysis of all the systeas will only increase the
end points and slopes, bvt not the lirection of the trends.
Table XXI indicates the personnel iampacts of the saapled
Aray veapon systeas on the three levels of nos
qualification,

The last two entries, Tactical Satellite
Communications and BElectronic Warfare/Intelligence, are
actually an aggregation 5f numerous new systeas for which
aanpover data exist., Applying the data from Table XXI to the
Aray strength profile data listed previously will yield the
manpover growth trends listed in Table XXII.

Table XXII indicates that the trend, influenced
heavily by electronic system increases, vill cause 2
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TABLE XXI

ENLISTED MANPOWER IMPACT OP SELECTED NEW WEAPONS (ARMY 1986)

HEAPON SYSTBH LOW MID HIGH
IN-1 Tank ess DS/GS Maint + 391 0 0
IN-2 Int. éightin ’5 i ie Y - 68% - 282 8
- B Cav. ghtingd Vehic + 32
DIVA + 355 + 379 0
ROLAND l.D. usl. - 417 + 103 0
mipe dhutily DU
o n -
TACS ép ¢+ 48 +1633 + 193
EH/INTELL (partial) + 127 + 429 3059
AR RS EET TN T REETEEERE SESIETI T SETRETETENESENRTEEESEBRIES
TOTAL - 338 +27713 +3252
Notes: 1. D ta in the Table asg bas?d on 16 divisions
he current é z
2. ect/Gene:al ugpo:t L] Il probably increase
Qv an ranjes.
3. Sav n s 1n th lou Eange are cgused by a
gc in the Infan r{ Sg ;
4, Sav u11 occur late in the perisd only,
because th hase-in of the a*r*ot on top
of the ngk liss le system will require '
the ma of both systeas 1in +the interin. 1
S. Low, m igh_ refer to jualification ratings :

made to aeteruine enlistie reguirelents for
entrl level ucs Se
ne - = Jecreases.

7. The bas ot t is data came from the Basis

of Issue ilani {01?). rhe BOIP prgjeg +he
an zZ3t iona cenent of a nevw dévice

iiu es chan es in 2quipment, personnel

that will be necessa:y to "support the itenm.

: Source: De artnent of Defens
0

College of the Arne rﬂes, 16 July 1%80.

e e ettt e

f‘ migration from the lower lavel to th: higher level speciali-

ties. This migration will probably be of greater magnitude

than indicated vhen the tytal manpowsr cost of modernization '
is tallied, and will be concurrent with a declining manpower : ,
base and numbers of high qualificatisn personnel. l f

”
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TABLE XXII

TECHNOLOGY DRIVEN MANPOWER TRENDS (ARMY 1980-1986)

Authorized
Technological Enlisted
Categotfy Strength
(1980) (1986) (%)
Higqh Level 28500 +3252 +11.4%
Mi Level 111000 +2773 + 8.5%
Low Level 411000 - 338 - 0.08%

ERZEEETTEESEIEICESEE EERZIZTE SETTEERERSSE IS NI TN NTNIERT
Note: 1. Entr; level occupatisnal specialities only.
2. + = increase / - = decreasa. .

3. }ec&gg%ggtcal category examples are in
4. Dgga vere 3evelo§ed 2sing 16 divisions of
- the current (1982) division aix.

Source: Department of Defans
t 12 the
g&%ﬁi%gﬁﬁéégﬁii%“ i318, 13,50 ;

: W .
a efense Universi x, .
%gd % egollega of +he Armed Services,

d. Training

"The Army has a major man/machine_ interface
probles. ' There are nd>%t enough jualified people =0
erfora the tasks required to effectively operate,
upport and msaintain current Army systeas...The
problea is severz and ¥ill continge ¢o ,git
vorse...The severity of this man/machine crisis

and its ingact gg force readiness, reconstruction !
. and susi: nabi ig require thaf %lle iate an
, extraordinary action be taken."” (Ref, 21]

I, Today's Aray is being modernized at a pace and
! on a scope never before sesn in history. The most advanced
technology is going into weapon systeas. In the rush %o
"heef up" our forces with the best machines %hat spaceage
technology can deliver, it may wvell be that not enough
attention has been paid to matching ¢the equipment to the
conpetencies of the "real world" soliiar.

Training 4is a critical factor, if not “"the"
7 critical factor, in the introduction of advanced wveapon
systeas into the Army. Gereral D.A. starry, foraer

78




Companding General of *he Army Training and Doc*rine
Coamand, stated it clearly when he saig,
", ..for a technoligl advaisgs and battle becoames
more coamplex, tra ng so ers and _units to cope
- with conp;exitz becones mors difficule, and
training is he__'glue! that holds i1t all
together.” ([Ref. 22]

The Army is faced with zajor %“raining problens,
brought about by an ambitious modernization program and an
apparent reduction in the aptituda of <the average new
soldier, as is shown in Table IXIII. Aptitude and func-
tional literacy levels are factors wvhich affect the soldiers
trainability and his retention of that training.

"In WWII he most adva d American fighter ane
vag the §1 Mustan anaczt vas %fpvn %? a gofie e
aduate Bll°t° Today, our Aray is deploying the
M-1_ tank, a_ _vweapoil system ih many ways, "more
complex, and Jdifficult to operate anpd maintain
(i.e., it has laser and computer technology) than
the 9-31 fighter., Yet, these tanks_will bz manned
by soldiers™ who in aany cases will not be high -
school graduates or able to_r2ad on levsls any
h;ghei than the seventh grade. Technologically
superior vweaponry is useleSs without personfnel wha
are able to operate and maintain it¢." fnef. 23]

With the complexity of operational equipment,
there will be a vast increase in th2 amount of data that it
can handle, With ¢this comes an increase ip the responsi-
bility and pressure on the part of the operator to make
decisions that he may be incapable of making. Because of
the very nature of technolsgy, less complex equipment is not
seen in the near future. Por exampl2, ¢the mechanic for the
M-1 (Abrams) Tank must go *0 war with sever suitcases full
of electronic test eguipment f{Bef. 17].

Table XXIII shows hov the Army NPS accessions
look on *+he basis of ths Armed Porces Qualification Test
(AFQT). Note in particular the decline in scores froa PY
1976 thru Py 1980. A 1ajor research effort vas recently
concluded that compared PY 1981 recruits with the 1980 youth
population. It concluded that, in gezsral, military recruits

during PY 1981 scored higher on the APQT than did the saaple
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youth. Approximately %“he same proportion of individuals with
above average scores were found in both the 1980 youth popu-
lation and the group of new accassions. However, the
proportion of accessions scoring in the average range wvas
considerably higher than the comparable proportion of the
1980 youth sample.

A comparison of APQT scores of tha 1980 youth
population and FY 1981 accessions, by selected demographic
characteristics, showed variations in the representativeness
of the sexes and the racial and ethnic groups. In general,
PY 1981 accessions of both sexes scored higher on the AFRQT
than did the 1980 youth population. there was no difference
of consequence bhetveen the proportions of male youth and the
reference population. However, APFPQl percentile scores for
vhites were higher, on the average, than those for Hispanics
or Blacks. Hispanics, in turn, scored higher than Blacks.
This pattern of racial/ethnic group performance was the same
on estimates of reading grade level [Ref. 12).

In a congressional hearing on March 7, 1979, the
Honorable Robert H. Mitchell of Illinois, stated,

recraits Uibo tapy ‘f.advitd QEfffcHitr £5nif2
Ttoope’ate’ ‘1o be Peviiteon For ~anderscandisg oy
ersons reading at the seventh grade level...
ot "+3e Atayes sev emilatesstiiil fEve" RECISI:
reading thea." [Ref. znﬁ

The Government Accounting Office (GAO) found
that enlistees who were poor readers, vhen coapared %o the
average enlisted population, tended to have higher disckarge
rates, experience more difficulty in training, perfornm less
satisfactorily on the job, and lack the potential for career
advancesent [(Ref. 25].

The Human Resources Research Organization
(HumRRO) found literacy skills raslated ¢to ailitary Job
performance in even low skill jobs. Reading %test scora2s were
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TABLE IXIII

PERCENTAGES OF NPS ACCESSIONS SCORING 50+ ON THE AFQT

FY DOD ARMY PY hlsh ARMY
1961 58.9 53.0 1972 56.3 33.3
1962 57.7 49.3 1973 36.1 53.1
1963 59.1 48.8 1974 58.0 5%.5
1964 58.7 50.6 1975 60.7 57.5
1965 57.9 49.5 1976 61.7 48.8
1966 58.7 49.6 1977 47.6 32.1
1967 56.4 48.7 1978 49.2 33.9
1968 S54.0 47.1 1979 4.1 28.4
1969 54.2 48.3 1980 44.6 27.8
1970 53.5 48.2 1981 S54.4 39.8
197 53.7 #8.1

Note: Table data includes all NPS accessions.

Sources: Data o: 1961-72 are fron +he U.S. Arcay
Recru ting Command (USARE

TACALa NI I s ] e

nanpower Data Ca2nter.

as good or better predictors of Jjob knowledge, and in some
cases of job performance, than were APQT scores. Table XXIV
shovs the correlations betw=2en predictors and job
proficiency measures as found by HuzRRO {Ref. 26].

The Army has ¢tried to cope with the illiteracy
problem by remedial reading prograas and by reducing +the
difficulty of reading matarial. Hovever, the results nmay
not justify the costs. To reduce the expense the GAO has
rtecoasended establishing a2 minimum R3L for enlistment and a
specific RGL for each MOS.

C. SUMMARY

Throughout the history of the U0.S., each subsequent
generation has been better educated than were their fathers
and mothers before thes. But, the educational level seenms
to have crested with the World War II "baby booa" generation
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TABLE XXIV

CORRELATIONS BETWEEN PREDICTORS AND JOB PROFICIENCY MEASURES

MOS PREDICTOR PROFICIENCY INDEX
JOB KNJOWLEDGE JOB PERFORMANCE
Armor Crevman AFQT .g; .gz
i;thnet*c .49 .37
tening .53 «29
Repairman .U .
e gS%ng .ug .32
t t1c «39 .20
Liste - U0 .38
Supply Spec. 3 .38 .3§
<4 <4
1ttlgt1” .34 «3
Lzstening «35 SU2
COOK +49 «37
Reié%n 3t ic 23 %%
L§steg§ - 239 .28
EEEIEEEEEEEERETETRRERS 388838 BEEB BBRCAL I . EXTBTEEETEZTITXJPEETN

Source: Hnnggogggogﬁc?s Research Or anization
Ham 2
fihif 2@ B MR e
, Ei*n %e thers, Pebruary 1971.

as aptitude and scholastic <test scores are shown to be
decreasing. Additionally, with the present trend in the
U.S. towards "Zero Population Growth"™ (approximately <+¢wo
children per family), the pool »>f youth available for
silitary service is seriously shrinking (Ref. 27].

The Profile of American Yocuth Study results showed that
the Army average APQT score was 14 percentage points under
the 1980 profile youth average in the above average APQT
categories, and 10 percentage points under the profile
sanple in the below average APQT ~atagories. The real gques-
tion then becomes: What qualifications are regquired by the
Army of its enlistees?
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The technologinal trend study indicated that the demand
for the high and =mid 1lavel MOS's will be increasing in
relation to the low level MOS requiraments.

Nev equipment supports specific doctrinal (how the Army
does business) changes. It has great significance in the way
the force is manned, and in how skill invantories are
planned. Personnel training prograas and facilities must
precede weapon introduction and, must exist to sustain
system effectiveness in the field. The Army Chief of Staff
has stated that,

" ..what is ossible through techrnjical sophzst:ca-
tion can onli i borne out by 't*a ning ug
veapon conp ex tg... hope it is’cl ar t a*
training is one he two paramount concerns I
have about our units and e necessary focus of
{ leaders, (The other g inanfe)...Our
ab lity to mana e change igg s cr tical on our
continued compe ence tcaining people for the
sultitude of tasks required to adet the challenges
that arise in the Afay of tolay and <+oaorrow."
[Ref. 3

To meet the soldier/machine interface challenge, the end
results must be solutions which draw the most osut of both
soldiers and machines. To accoaplish this, equipment de2signs
aust be supportable in terms of manpower, <+¢training and the
competencies of the soldiers aust be matched to the
equipment requirements.

The Army is faced with the problem of how to assign a
limited number of people to an almost equal number of jobs
in a manner that will optimize the Army's effectiveness.
The effectiveness of the personrnel systea is dspendent upon
hov well its supply and demand characteristics are met. If
the Army is to realize tha combat potential of its iaproved

and future systeas it must:

1. 1ldentify the critical occupatisnal requireaents,

2. quantify the relationships between acceptable levels
of performance and the abilitias, aptitudes, skills,
(etc.), of the current and projected supply of
experienced NCO's ani new recruits,
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3. Adevelop an equally sophisticated personnel system to
attract, select, classify, train and use its manpower
resources.
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IV. MANPOWER PROJECIIONS

In this chapter, several "what 1f" questioas concerning
nuabers of recruits, promd>tion rates and attrision rates are
asked in order to make predictions concerning US Aray
accession and retention by paygrade, for the period of 1982
thru 1990. The ¢ool usa2d t2 accomplish this is called
"Manmod"®.

nManmod” is an interactive computer program based on
Markov Chain theory and written in A.P.L. (Applied
Programing Language). {The directions for using <this
prograa, as it is available at the Naval Postgraduata
School, are located in Appendix C.)

The data used <to maka these predictions are taken from
the 1982 base year information (active forces only)
discussed in Chapter II. Several scenarios were developed
by making assumptions concerning the data and translating i
for use as "Manmod" input information. The impact of
predictions concerning required acessions, retention and
force size (by paygrade) 4is then discussed with regard to
the given scenmario.

The following discussion of manpower planning and Markov
Chain theory is offered t> h2lp th2 reader understand the
Nanmod outputs and howv they were attained.

1. Happover Rlanning

Nanpover planning is often d2fined as the atteapt to
match the supply of people with the jobs available for then.
There are <two features of nmost manpower plananing probleas
vhich make them suitable for statistical treataent. The
girst is the concern for aggregates. Manpower planning is

8s
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concerned with nuambers, ¢that i3, with having the right
nuaber of people at the right place 1+ the right +ine, The
individual (single person) and aggra2gate (groups of 100 or
more) aspects are closely related, and, in practice, cannot
be separated. However, statistical sethods ars of the most
direct relevance for handling <tha aggregate condition,
(i.e., wvhat the average person would do).

The second featur2 of amanpowar planning, which calls
for statistical expertise, is the factor of uncertainty.
This arises both froam the uncertainty in <the social and
economic environment in which the Aray operates, and froa
the unpredictability of human Dbehavior. Any attempt to
construct a theoretical ba se for manpower planaing should,
therefore, reckon with the element of uscertainty by
! introducing probability theory [Ref. 28]. J

b ‘ 2. Hanpower Models '

A manpowver model is essentially a description of the
personnel systeama, it is modeling, together with a set of
assumptions about the behavior of the ancontrolled varia-
bles. Such assumptions may be based on two kinds of consid-
erations which may be briefly described as empirical or
hypothetical. An ampirical assumption means one devised '
from past observation. A simple 2xample is provided by
attrition rates, If recdrds of leaving people have similar
length of service, it is found <that the number is approxi-
mately proportional, over time, to the stock of people with
that particular length of service. Since this is consistent
with the assumption that sach individaal has the same probd-
ability of leaving (not depending on calendar time), the
observation aight be incorporated into the model. In other
words, it 4is assuaing that wvhat has happened in the past
vill bhappen in the future ([ Ref. 29].

i
S
i
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In many planning situations, thowewver, Sk i

is in exploring the future and asking “what if,"™ or hypoth-
etical, questions. Profassors Bartholomew and Forbes have
written extensively about the potential wvalue 5f the Markov

Theory approaches in modeling these hypothetical questions.
FPorbes discuss's the Markov approach below.

...,he lagpower stel considered to
con sad mutua exc usive an exhaustive
es or states so that each member of  the
Istel may be_in one and only d51e class at a given
+ e flows a:a assumed to be governe by
trans tion probabilities and each class is homoge=

neous and independent vith respect to these prob-

abilities...the basis of the airkov assumption is
that the transition probabillbies degend only on

zss or state ogccupie g-esen t...the equa-
s deterainistic since ives “the
expected numbers...If the model is v1eve stochas-
t;cally a s%fi%a: equasigg may be derivid...(therg

hOIO ene g
iassesk...prOIOtion in :ealztg g n vacan- }
es, herefore one flow is depen ent on another

higher up...this does n necessaril impl
hogeve:, Pthat the 2o del 2th constant Yro 1gn

¥ill not give reasonable predictions."
faot; 30]
The empirical observation +that £flows are propor-
tional to stocks is a common one vhich provides the basis '

for the widespread use of so-called Markov Chain HModels.
3. The Bagic Hagrkov Nodal:

The =ystea is diviled into (k) categories or grades.

ntaTast

T Y w® v~~~

The transition probabilitias between each of the grades nmay ﬁ
then be set out in an array as follows: EE
o —ww -—e - ?
P(11) e eeeeP(12)0aeeeP{1Kk) I____W (M) -
P(21) aeeeeP(22)eeeeaP(2K) ____7(2) 3
L . L OO L I T L f
L L e L I L

P(k‘).....P(kz)...o-P(kk)| '(k)
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Where the elemen+ P(ij) is +he probability tha+ an
individual in grade (i) at the start of the time interval is
in grade (j) at the end; While W(i) is the probability that
a meaber of grade (i) at the start has left by the end of
the interval,

The assuaptions for the Markov Chain Model are that
Individuals move independently and with identical probabili-
ties which do0 not vary ovar time and <that individuals must
either stay where thay are, move to another grade, or leave,
(the rows sua to one).

The matrix P = p is called the *ransition matrix
and the rovw vector # = w , v , ....¥ is called the wastage
{attrition) vector.

The elements of (p) and (w) will be assigned numer-
ical values in all applications by wmaking hypothetical
assuaptions about <them or by estimating <¢the probabilities
from past Jata. Recrui tment will only be allovwed in

- — .

paygrades B1-E5 as specified by the recruitment vector
R=r (1) [(Ref. 31].

a. Concepts, Terainology ani No¢ation.

The central idea underlying the theory is ¢to !
regard the organization as a dynasmic system of stocks and
flows. Stocks are groups classified on the basis of rele-
vant attribute(s), (i.e., paygradel. The numbers in such
categories will be called the stocks at that time, (the
scenario projections are msade on a yearly basis). By
denoting the number of categories by (k), the stock in cate-
gory (i) at time (t) will be written n (T) and the set of
stocks as a rov vector thus:

L 0 Bt

n(T) = (o (t), O (t)y eccceccsan (t).

For exaaple the scenarioc stocks will look as follows:




2% oriiem e anaas

i

S135ted (1982) = E1-E3 (1982) +....E9 (1982).
orce

The stock vector providas a snap shot of the
systea but tells us nothing directly about change over tinme.
The stock picture must therefore be supplemanted by the
nunbers that have moved batween categories over an interval
of tinme. Consider an intarval of time of unit length to be
from (T-1) to (T), and denote th2 number of individuals
moving between categories (i) and (j) 4in this period by
N (T-1,T.

Plows are those changes in the paygrades
resulting from promotion, attrition (i.e., non-reenlistment,
tetiring) and recruitment. It is iaportant to observe that
flows relate to an interval and not a point in time, as is
the case with stocks. (Those vho stay in the same category
are also counted as flows.) _

In practice many of ¢th2 cells will have z2ro
entries, because the Aray enlists wmost people at the lower
paygrade E1-E4 levels and except for a few lataral entries
or prior service, no one enters active duty above the
paygrade of BS, The flows listed in Table XXV are internal
to the systema and will be described as promotions or demo-
tions. In addition there is a two-wvay flow (entry/exit)
between the personnel systeama and the "outside (private)
world"™. The attrition flow £rom category (i) in the
interval (T-1,T) will be denoted by N (T=-1) and the
vector of attrition flows by =n (r-1). The recruitment
flov into category (i) in the same interval is n (T) with
the corresponding vector n (T). Notice in the lattaer casa2
the departure from the convention of identifying the tinme
interval by its starting point (T-1) and the use of the end
point (T) instead. This is because recruitaent is thought
of as taking place after attrition and transfer [Ref. 32).
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TABLE XXV

MANPOWER ACCOUNTS FOR THE INTERVAL (T-1,T).

RECRUITS l ATTRITION | BEGINNING
n (T), n (), n (T | | STRENGTH
’- 88888“8“88“383‘ EEERE S taaa:ﬂsss8:88:8“‘:8388'88.:388
{ ; iT-" PEEEE R g""; n ; n T";
IR PR S PRI ) LSO (o8, | B
n (T 1’ ’ n (T") geo veell (T"‘) n (T- ) n (T 1)

BER EEEEEESEES T EE NEEEEE ETRETEEE S E AR R RS E S R RN IR TETNSSETRERETTRNERE
n (7)), a (T), n (7
Column Totals
Notes: stock va T.= tim2 resent
es: 3-7 = 2%ge iast, time) o n(p= tecr )its,
n = flows betueen categories,
n = attrition from a Category

n (r-1) = begl nnxng strengths 3t the
cateqories.

SOnrce. Bart me¥, D.J. and PForbes, A.A.
§ %' Tachnigues £2tr Nappgwef Planning,

Plovs can be classified according to whether the
impetus for a move 1lies at <the starting point or at its
destination. Thus an individual asves into a higher grade
because it was necessary to f£fill a vacancy arising at that
level. Think of that person as being pulled into the higher
grade. I£f, on *he other hand, the aove to the higher grade
is automatic as a result of acquiring a new gqualification,
the move takes place because of an event occuring a% the
point of origin. Such flows are called "push" £lows.

The distinctisn between "push®™ and "pull" flows
is ofter not as clear~cut as the example may suggest. For
instance, there can be both a pash and a pull element
involved in a move when 2 vacancy arises which can only be
filled by a suitably qualified parson. Attrition will
alvays be treated as a push flow. Promotion, transfer anmd
recruitaent can be treated in either way according <o the
type of systea being modelad [(Ref., 27].
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Sometimes it is more informa*ive to express the
flows as proportions. Por example, the recruit, stock and
flov elements, in Pigure 4.1, are set out in a table of
manpover accounts in Table XVI. The row and column totals
give the stocks at the end-points of the interval. If the
Table elements are expressed as proportions of their row
+total (see Table XVI,A) the flow ratas out of each category
are obtained . Por example, there are 100 E4's a% the
beginning of the interval (T-1). During the interval, 10
B4's are promoted ¢to BS5, for a 10 percent flow out of E4
(10 /beginning strength of 100). There are also 15 E4's that
leave the interval (T-1), for a 15 percent attrition rata
(15/ 100). And lastly, there are 75 E4's that remained in
paygrade E4, for a flow rate of 75 percent (7S5/begipning
strength of 100).. The other flow rates may be developed in
a similar manner. Such rates are a useful vay >f expressing
the pattern of flows and of identifying problea areas.

It is also useful, though 1less comaon, to
express the elements in the table as proportions of . o
column totals, as is in Table XVI(B) This would be appro-
priate if there was interest in seeing the pattern of flowus
into a given category, such as recruitment and promotion,
rather than the pattern of flows out.

In Pigure 4.1, stock 2and flow information is
developed as a three grade heirarchy, network flov diagraa.
The military is also a heirarchy, because it promotes from
within and allows little >r no lateral entry. The rectan-
gles in Pigure U.1 repressnt the paygrades E4 - E6 and the
nuabers inside them are the stocks at the beginning of the
interval. The arrovs represent the paths along which flows
take place, and the nuabers 4in parantheses are the nuabers
involved.
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TABLE XXVI

TRANSITION MATRIX FLJOW RATES

(IN PERCENT)
(A} Flow Rates Ont °f a Category
PAYGRADE BS ES E6 | ATTRITION
BESEEEESEERESET ESTE IS S ESTE CEEETRTTZTEETSTEEREITRNEEEE=
<15 - 10 0 l «1
FLOW 0 «80 .10 |
0 0 «50 | .50

SEBSETER AT ITETETETTETTEE XXX AEZTELTEETITITIETIARNETIIZIZ
Note: the rovws percentages sum o 1,

EESEEEZRESEEEIIEE ST ST AT SSRNETSS ST I TS =SS ET|ETIT D

(B) Flow Rates In*a a Category

PAYGRADE E4 ES E6
EETEEEEREETEREEENT ITETTETIRTEXEAXETESAIEISETRT IR I
RBCRUITS «25
<715 «20 0
FLOW 0 «80 «50
0 0 «50

Note: the column percantages sua to 1.

Source: Adaptef §§;§§;§3§§§§§gg§r%ﬁgg%iggginggg

Table XXVII uses the information in Pigure 4.1
to help explain the theoratical values that are expressed in
Table XXV. Por example, the begianing strengths of E4's at
time (T-17 aqual 100. Ten Eu4's are proaoted, during the
interval,to BS and 15 BU's attrite (failed/were not allowed
to reenlist). At the end of the time interval (r'-1), 25 El4's
are recruited. The total Pu's at time (T)is then equal to
100. The other paygrades may be leveloped in a similar
manner.
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BES INNING
RECRUITS ST RENGTH ATTRITION
--EE-_
(0) ===o==-- - [ 10 ] """"" (5)
--Eg.-
(0)  ~==--- - [ 50 ] ----------- (5)
|
(;m,
--E:;-
(29 =-=---- .= 100 ] ----------- (15)

Note: An hierarchical system promotes from within {
and allows no lateral ent:g. . ;
Notice that Jnly paygrale B4 has recruits, \
the E5 and E6 aygfa es lopend on the systea '
to supply personnel. i

Source: Adapted from Bartholomsw and Porbes, .
§§ 3% Ischnigyes £2I Manpower Blanniag,
’ A 1
|

4 Pigure 4.1 NETVORK DIAGRAM FOR A THREE GRADE HIERARCHY

b. The Transitional Flow Noi2l

The transitional flow model is a special Markov
Chain model which deals with heterojeneous (versus homoge-
nedsus) systess in wvhich people are classified according t¢o
such things as age, loca%io>n and paygrade. The Baselige and
Unstable Accessions scenarios usel in this <¢hesis are
trarsitional flow models.

The following list of gqaastions gives some idea
of the purposes vhich Markov Chain models may serve in a
practical manpower planning situation.
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TABLE XIXVII

MANPOWER ACCOUNTS FOR THE SYSTEM SHOWN IN FISURE 4.1,

nscaurrs EU zg , Ar'rar'r:on stmun«;
(T) (25) (0) STRENGTHS

--------“---‘—-——--— D D AP wp A D - D - - - ---—.-—-- - dnan @ ep o -

S

ETEXT ISR IT R EERT ST ITI=N IR
FINAL (100) (50) (10)
STOCKS

Notes: This Tabl shows the inpforaation as s
out %lov pattern gn tg %orngt % Pigure 4.1,

source: Ada ted from Bart olomew ana Forbes
% 2439, hnigues for ¥anpower Planning,
L4

1. What will the grada structure be at various dates in

p the future if present patterns of loss and promotion
continuge?

2. What should the promotion ra%2s and recruitment rates
be in order to achieve a Jesired structure in a
specified tinme?

3., What 4impact will axpansion or contraction of the
organization have on the proaotion prospects of the
grade structure? What can be done ¢o anticipate and
ainimize the ill effects of such changes?

Table YXXVIIY shows the basic <transitional flow
sodel. It states that the strength, at the end of an
interval of time (year) is a functiosn of the beginning year
strengths, transitional flov a@matrizx, and the total
accessions during the year.
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TABLE XXVIII

THE BASIC MANPOWER TRANSITIONAL FLOW MODEL

PERSORNEL
END STRENGTH INVENTORIES TRANSITIONAL TOPAL
AT THE END = AT THE X MATRIX + ACCESSIONS
OF THE YEAR BEGINNING POR_THE

OF THE YEAR YEAR

Note: End_ Strengths = personne nyentories at the
begingigggof thgpyear nuitiplged_b the
transitidon matrix plus the recruits
during the_year. . ..
Persofinel Ifiventoriss = beglnnlng year strengths.
In example, Apdx.D/E showS tha Army end stréngth
in 1981. Those end strengths plus the recruits
from 1981 will equal the beginning strengths for 1982.
Transition Matrix is developed from ¢the proportions
of the promotjion, retention and attrition flows, by
paygrade, during FPY 1981,

source: §§§§é§§§f$§§8i1n2£Ngtg ggiaigtuBksL,

4. Alternative Supply/Demand Sc2parios

a. Introduction

This section will Jdiscuss the Baseline and Unstablz
Accession scenarios using ocutput from the MANMOD prograa.
The Baseline and Unstable Accessions scenarios are developed
froam the same beginning inventory and transition matrix.
However, <they differ as ¢to the number of enlistees they
access yearly. Appendix D gives the MANMOD inputs/outputs
for the Baseline scenario, and Appendix E gives the MANMOD
inputs/outputs for the Unstable Accession scenario.

b. Scenaric Assuaptions

Nodel assuaptions are aade in an effort to
isolate a specific "what if" situation by controlling varia-
bles (wvhich are uncontrollable in real 1life) so <+hat an
analysis of the situation can be aade. Therefore, the
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closer the assumptions arz to the reality of a future situa-
tion, the more valid the results should be. In other words,
the assumptions provide the base from which the prediction
and conclusions are developed, as well as the range of their
accuracy. The following assumptions were used in developing
+he supply/ demand scenarios. The scenarios (Baseline and
Unstable Accessions) use the same basic assuaptions with any
differences that exist being discussad in the results of the
given scenario. The assumptions are:

1. The 1981 stock wvalues (paygrade strengths) are
accurate.

2. The <+transition matrix 4is aczurate and will remain
constant thru 1990. This means that no changes are
anticipated in, for instance, attrition, retention,
promotion, or retirement rates.

3. HNale APQT category I ,XI, and III accessions will be
availabhle as predicted by ¢the Pernandez (RAND) HModel
(as shown in Table VvIX).

4. Pemale APFPQT category I,II and 1III accessions will
continue to be available at the 17000 rate thru 1990.
(Note: This is assuming tha limit of 65000 enlisted
vomen is held constant).

S. Prior service personnel will be accessed at higher
Tates than the present servica gquotas allow. (Note:
This viev is taken under the theory that they would
cost less to train and would be more 1likely to reen-
list (be careerists) than non-prior service
accessions.)

6. BNoa-prior service, mental category IV's accasslions
vill continue to be available in nusbers greater than
the Congressional Policy vwill allowv to enlist. (Note:
At present the constraint is 20% of <the total
accessions.)
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7. Civilianization (civilian substitution) of milisary
jobs is an acceptable means of reducing force struc~
ture and cutting back on accession requirements.
{Note: 1In particular, the Contracting of Industrial
Type Activities (CIrA) nmay offer the possibility to
relieve the =military from force requirements and
reduce the secondary 1labor costs <that come with
permanent hire employees.)

8. Lateral Entry is a viable, accepted program in the
Army. (Note: Lateral entry into <+the ailitary is
receiving more attention these days due to the intense
technical training required of the average G.I. The
question is, whether or not it is more cost effective
to train an enlistee or woull it be better to hire
direct?) -

9. Lastly, and importantly, the aggregate and paygrade
requirements listed in Appendix P are those necessary
to attain an 18 Division forca. {(Note: In reality it
is evident that a more technical force would also be a
more career intensive force. Hovever the Requirements
estimate maintains the same percentages as ¢the
Authorized paygrades are in ¢the 1981 Aray Progras
Objective Memorandua.)

S. BResulis (Baseline Scemaziol

a. Aggregate Manning Capability of Baseline

This scenario grows the force over two sa@parate
periods, PY82-86 and PY86-90. The msethodology consists of
deteraining the growth regquirements (found by subtracting
the beginning strengths froa the snl strsngths) and dividing
thea over the intervening years. The figures in Table XXIX
indicate that, given the assuaptions for the Baseline

r




Scenario, all aggregate requirements can be met in manning
an 18 division force by 1990. Howevar, the number of AFQT
category IV accessions increase from 7,700 in 1982 ¢to
21,900 in 1990. (The supply of NPS Male AFQT I-IIIA acces-
sions wvas estimated using the Rand aodel. The results can be
found in Table VII.) To iaprove +the gquality of the force,
it may be necessary to accspt sore women, develop a coapre-
hensive lateral entry progras, and/or civilianize military
positions. Notice also that an izportant aspect of this
scenario is that prior service accessions are greater than
prasent service policy constraints allow. Without <this
policy change the requirements could not have been met after
1983. (Note: prior sarvice accessions equaled 19,900 in
1981, wvwhereas in <the scenario, thay are doubled to equal
39,800 froms 1983-1990.) The total force grows by 8 percent
by 1986 (17 divisions) and only 3 percent thru 1990 (18
divisions). These increases occur with The recruits rever
exceeding 140,000. This gradual growth should cause fewer
probleas for the recruit training, and personnel systeas.

b. Paygrade Manning Capability Of Baseline

The paygrade strength changes should be observed
and coapared on a yearly basis. Note in particular <*he
growth in the ES-27 paygrades fros 1981-1986. The following
inforsation describes the paygrade 3data in Table XXX and
depicts changes over the period PY 1982-86, whan the force
expands to 17 divisions and increass by 40,800 soldiers.
You will observe that the paygrades in the Baseline scerario
are increased slovly and create very little turbulence in
the personnel systeam. - The Unstable Accessions scerario is
quite the opposite, vith a great deal of variance and
turbulence.
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TABLE XXIX

BASELINE SUPPLY ,/ DEMAND SCENARIO

# DIVISIONS 16 17 18
PY 1982 1986 1990
ACCESSION
REQUIBREMENTS 132.8 139.3 139.7

SUPPLY POOL

NPS Male Accessions

APQT Catagory I,II,IIXIX 78.3 63.6 61.0
fomen Accessions
AP0T" “GStegory I,II,III 17.0 17.0 17.0
Prior Service 29.8 39.8 39.8
NPS Male Accessions
AFQT Category IV. 7.7 18.9 21.9

| Civilian Substitution }

and CITA. - - -

Lateral BEnt TOgran - - -—

2 ’.‘.8...“5"3'8 ETEZEE TS SEEFTTIEEXTETTTTTTETRE RN

Note 1. Accetsign regg&rele ts fig based on the computer
run in_Appen D (Baseline)
2. NPS Hale accessions are bised on the Rand Nodel
results sted in Table VII
3. The oth;r elenents are basad on the Scenario
assulgt ons
4. NPS (Non-Prior Service

2. 3:g§g(€§!§d rorco§°02a&ification Test)
c

. scenar t ,vas not necessary to !
use the ciyvilian substitution or lateral entry i

‘ supply pools.

: Source: Author i MANNOD data £ A .

.; ot BERCRsa0iR. MO HUER.CRR, MRRTERT O 3

4 scenario assumptions. 3

1. the number of E1's decreass and <then gradually
increase again from 83 to> 86,

2. the number of PE2's increase 3nd then resain alaost
constant through the period,

3. the nusber of E3's increase by 8500 guickly, and then
maintain a gradual growth rate of about 1000,
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4. the number of E4's decrease in 82-83 and ther maintain
a gradual growth pattern of absut 1600,

S. <the number of ES's increase quickly in the first year
and then settle down to a gradual growth rate of about
1500,

6. +the numbers of B6's grow at a rate of 3000 over FY
82-84 and then incraase at a decreasing rate through
PY 1586,

7. the numbers of B7's maintain almost constant growth of
about 2000 over the period,

8. <the numbers of E8's yrov at a 1odest , but increasiag
rate through PY 1986,

9. ¢the numbers of BE9's grow yvearly in multipies of 1S.

In summary, the growth pa*tterns in each paygrade resmain
constant over the years. In comparison, note the changes in
the PY 1985-86 Unstable Azcessions 1ata data over the sanme
period.

The followiang 1iscussion describes the Baseline
scenario paygrade manning trends over the period froma ¥Y
1966-90, when the force jrows toc 18 divisions and increases
by 25,500 soldiers.

1. <the numbers of E1's decrease after the PY 86 growth
requireasent, and then settle down *o aodest yearly
increases of about 500,

2. the nuabers of E2'3s remain alzost constant, with
slight growth at the end of th2 period,

3. the numbers of BE3's have a lot of variance during this
period,

4. the nusbers of B4's taper Off in their growtk, and
continue to grow at a decreasing rate through 1990,

S. the numbers of BS, g6, and E7's all grow at
decreasing rates,
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6. the number of E8's growth levels off at 522 yearly,
7. the nuabers of E9's continue to> maintain modest yearly
growth increases.

In summary, the Baseline paygrades mainctain
reasonable (no large variances) growth patterns that should
be maintainable beyond 1990.

6. Resulis (Upstable Accessions Scenagrio)

a. Aggregate Manning Capability of Unstable
Accessions

This scenario uses tha saae inputs as the
Baseline scenario, eaexcept that it attempts ¢*o provide the
accessions as they are required. The result is that yearly
force increases vary by large amounts and so 45 the number
of accessions. This kind of systam variance would cause
undue stress on the recruit, training and personnel systess,
not only during the requiresent year but also in the future.
Hovever, the accession requirements shown ian Appendix P
should be within the capabilities of the Army recruiters,
except in PY 1986. In that year there 1is a projected
increase of 34,900. This total force increase wvould require
an increase in accessions of 27,900 over the previous year.
The result is a shortage of 10,700. This equals a total
force growth of 6 percent in one year. Note +the "bubble" of
accessions as they move thru the systes, especially in ¢he
grades of BR6 and ©E7. The nodel sanages <to make up the
difference by 1990, so a tessporary so>lution would have %o be
developed during PY 1986. Sone of the possibilities
include:

H
i

1. increase cretention rates thcough Dbonuses, other
incentives,
2. increase enlistaent rates,
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TABLE XXX

PAYGRADE MANNING TRENDS JF BASELINE

17 DIVISIONS

PAYGRADE STRENGTH CHANGES
PY 82-83 83-84 84 -85 85-86
E1 - 1064 + 412 +1040 +1144
B2 +1893 + 198 + 219 + 317
B3 +8121 +1567 + 841 +1098
B4 -8349 +1343 +1811 +1656
BS +4481 +1317 +1248 +1293
B6 029%2 +3006 +2569 +2217
B7 +1933 +1972 +2017 +1994
28 + 287 + 357 + 013 + 458
B9 + 15 + 29 ¢+ 4 + 60
BERZTEEEIDELETETEESTETE SREEEE S EESEEZTRNERETTTEREES
18 DIVISIONS
PAYGRADE STRENSTH CHANGES
PY 86-87 87-88 58-89 89-90
Et -1414 + 494 + 645 + 643
I B S IS
TS 1 ST RS 5 B
B6 0136; +1728 +1§50 41383
27 +1929 +1841 +1739 +1633
ES + 491 + 513 ¢+ 522 + 522
B9 + 73 + 88 + 99 + 110
SENSEEESERNEESE SEEESE SESSEES SERAEEEETXRT ERERTS

¥ote: (1) The data was developed bx snbtractigg
he previous years azgr de strengt
from the preséat yeArs paygrade strength.
+ = increase, - = decrease.

Source: NANMOD data from Appendix D.

3. access more wvomen,

4. %“use " the lateral sntry progranm,

S. use the Contracting of Industrial Type Activities
(C.I.T.A.) prograa.

The requirements are met but at wvhat price in training and
quality of performance?
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PABLT YXXI
i UNSTABLE ACCESSIONS SUPPLY / DENMAND SCENARIO
|
! # DIVISIONS 16 ' 17 18
PY _ 1982 1986 1990
ACCESSION
REQUIREMENTS 131. 1 159.0 140.0
SUPPLY POOL
NP Acce io PQT
BEE 0017 ICTPofIRns MFC 78.3 63.6 61.0
]
G B o e 1T
Prior Service Accessions 29.8 39.8 39.8
B33 Jale jgoessions arar 26. 6 27.9 27.9 |
;idil%%g Substitution . 10.7 - %
Lateral Bntgx - - - [
EREEIXRNEEEREESS BEEESEEEEEEE TEEE ERNEEEZE T ENIETETCIVRERETETREXTRNNE X
Note 1. Accegsion reggi:el fa based on the coaputer .
raa in g (rro ’
2. ccegsions are based on the Rand Nodel :
resnlts sted in Table
3. r e lements are basea on the Scenario .
assnngt *,
. g ¥BS n-Pilor Service} :
“ & 0 33 this scona tioos °“ biiohscanerey bo
i - N vffgan substitution or laferal entry :
supply poo 1s. :
Source: lut or usi MANHOD data from A ndix
*: RandcH ' ddta fzom table ¥il, BA4 the B ;
sconar o assulpt ons. ﬂ
5
b. Paygrade Manning Capability of Uastable
Accessions
The follrwing discussion will describe the data
froa Table XXXII. The peciod to be discussed will include
PY 1982-86, in which the Aray grows from 16 to 17 divisions
g and increases by 40,800 s5ldiers. The Unstable Accession
{ . scenario differs slightly <froa the Baseline in the wvay its
: 103
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recruit oroportions are developed. The ©oproportion 1is
adjusted only once for the prior service entrants, whereas,
the Baseline scenario is adjusted twice (see Appendices D
and B). The resulting paygrade trends are:

1. the numbers of Bi's 4initially grow a+ a decreasing
rate, but end with an increase of 1513 in the PY 85-86
time frame, ‘

2. the numbers of BE2's vary throughout the period, and
also end with a growth of 2839 in the PY 85-86 tinme
frase,

3. +the numnbers of E3's vary greatly, from +6000 *o a
-1200 to +1200 and increase again to +6000,

4. the numbers of E4's decrease at a decreasing rate
until PY 85-86, when they increaase by 1513,

S. the nuabers of BS's decrease ysarly from FY 83-86 at a
rate of approximately 600,

6. the numbers of BE6's increase, but at a decreasing rate
through PY 86, S

7. the numbers of E7's maintain an almost constant growth
of approxiamately 2000 over the period,

8. the numbers of E8's and BE9's grow in adodest amounts
over the period.

In suamary, the lower paygrades (E1-BES5) are in a constant
state of change <chroughout the period. While the upper
grades asaintain modest 3Jrowth rates, some in decreasing
amounts.

This paragraph will discuss <the data in Table
IXXII for the period PFY 1987-30, in which the Army grows
from 17 to 18 divisions and increases by 25,500 soldiers.
The paygrade trends are:

1. the number of Bi's begin the period vwvith a large
decrease and then grow at a decreasing rate until 1989
vhen they begin to decrease again,
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2. *ie numbers of B2's decrzase %2 alamocs*: 1000 I 1924
but increase slowly until 1990 when they grovw
slightly,

3. the number of E3's viry greatly over the period, from
+11666 to -6641, and finally finish the period with a
grovwth of 964,

4. the number of BuU!'s jrow in large amounts for the first
two years, but then grov at a decreasing amount at the
end of the period,

S. ¢the number of ES's grov at a steep rate through 1989
and then drop off in 1990,

6. the numbers of E6's grov at a decreasing rate through
1989 and increase in 1990,

7. the numbers of E7's and E8's grow at a decreasing rate
throughout the period,

8. the numbers of E9°'s maintain a constant, but modaest
growth throughout tha period.

In summary, the lover paygrades are in a constant state of
flax, wvhile the upper paygrades either decrease or maintain
a constant growth pattern.

Ce Aggregate Comparisons of Baseline and Unstable
Accessions

A comparison of the Baseline and Unstable
Accession scenarios consists of a discussion based on Table
IXXIXII. During ¢this discussion, consider that the main
dif ference between the two scenarios is the manner in which
they "grov®. The Unstable Accessions scenario grows to meet
the next year'’s requirements. Baseline, on the other hand,
wgrows® the force in two stages, PY 1982-86 and PY 1986-90.
The Baseline nethodology consists of averaging the differ-
ences between the beginning years and averaging the
increases over the intervening years. The result is that
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TA3LE XXXII

PAYGRADE MANNING TRENDS OF UNSTABLE ACCESSIONS

17 DIVISIONS

PAYGRADE STRENGTH CHANGES
FY 82-83 83-84 84-85 85-86
E1 + 4535 +1114 4588 +21119
55 ted97 ad 432 L9
BY4 -13066 -2471 -121u + 1313
BS + 3339 - 523 - 854 + 691
E6 + 2886 +2754 +2070 + 1488
B7 + 1910 +1944 +1989 + 1821
ES + 283 + 354 + 408 + 451
ES + 1 + 29 + U3 + 59
BEBSEEREAEESEEE SEERRE EETE CEESSIEEE TR EITTEITRR
18 DIVISIONS
PAYGRADE STRENGTH CHANGES
FY 86-87 87-88 88-89 89-90
E1 -16488 +2081 +1749 - 811
B2 + 300 - 971 - 226 +« 719
B3 01166% -664 1 * 5 + 964
B4 + 546 +8984 + 402 + 352
BS - 187 +1302 +2792 +196
Bg + 1950 + 804 + 851 011%0
B + 1741 +1567 +1393 +1256
E8 + U478 + 489 + 484 + 469
E9 + 73 + 86 +« 97 + 105
BEEEENEEEEE SEEEARE SREN SEREESE S EZERATIEXIERLERD

Hote: The data were developed b& suhtractkng
e previous years g ygrade strengt
froa the present yeir's gaygra e 3trength,
+ = increase, - = decrease in strength.

Source: MANNMOD data from Appendix B.

the Baseline trends ars constant, vhile the Unstable
Accession scenario trends are varyiny and turbulent. Notice
in particular the “growth" differentials (differences
betveen the scenarios) in Table XXXIIXI. 1In 1984, Baseline
has grown five percent and developed a growth differential
of 22,000 over the Unstabls Accession scenario. However, the
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growtn differenzial changas by PY 1986, as the yanstable
Accessions scenaric increased its force by seven percent and
43,100 in two years, in order to aset the PY 1986 aggregats
requirement of 726,700. Both scenarios made the aggregate
goal for PY 1986, allowing “he increase to 17 divisions.

The Baseline scenario ajain develops a growth
H differential (1800) in PY 1987, and maintains a small one
{500) in PY 1988. Howevar, in PY 1989, Baseline had its
first significant shortage (1200). But, by PY 1990, ¢the
shortage is reduced to 300, Both scenarios me+ +the goal
requirements for the PY 1982-86 time period, but the
Baseline scenario had a shortage in PY 1989. However, the
Baseline scenario provided the best planned growth pattern
of the two scenarios. The Unstable Accessions scenario
"grew® the force yearly by "la2aps and bounds" and was able
to meet all required aggregate strenjth reguireamants.

d. Paygrade Percaatage Coamparisons of Baseline |

and Unstable Accessions

=

A comparison of the payyrade percantage supply
will consist of a discussion of tha data in Table XXXIV.
The table contains the paygrade percantages of the Baseline,
Unstable Accessions, and the "“goal" requirements, for PY
1982,86 and 90. It shoull be notad that there is a differ-
ence in the wvay the scenarios are developed which would have
an impact on this comparison. The difference is that the
Unstable Accession scenario did not have the sscond recruit
proportion adjustment (see Appendices D , PY 1983). This
difference could impact on the fill rates of the Paygrades
BS-27.
. In PY 1982, the Unstable Accession scenario is
closer to the "goal" requirements of paygrade B6 and ES,
vhile Baseline is closer in B4's. Then in PY 1986, the
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TABLE XXXIII

AGGREGATE SCENARIO COMPARISONS

JE3RRRES DIFFERE NTIALS 883kka10
E¥D_STREWGTHS ecm——m —memm END STRENSTHS
B 683.7 + 1.7 685.4

101 % + 1 % 102 %
481 194 334
“ 43S 14 7858
= §3- 14 T3t
86 18- -3 188-%
7 1Rk-% + 13 135°%
133 L B
144 R il
90 752. - 0.3 751.7
susliisg’zsasan-.uu:-sasusssa:s::saslil:i
Note:1. The Uns e Accession data

are .qu va 2nt {; 8., gcgcentages
are based

2. Grovtk diﬁgrenﬁia
are ¢ o erences between the two
scenario strengths.
3. Basel e strengths are froa
'gg X D:; Unstable Accession
engths are froa Appendirx B.

sSource: Author

Baseline scenario is closer to the "goal" requirements of
all paygrades, except for B9,

In PY 1990, ¢the Unstable Accessions scenario is
closer to the "goal" requiremsnts of paygrades BE7,E8, and
B9, and Baseline is closer to the “"goal"requireaments of
paygrades BE1-BS, Over the period, from FY 1982-90, +*he
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Baseline scenario maintainad paygrads peccentages closer o
the paygrade "goal" requirements than did the Unstable
Accessions scenario.

TABLE XXXIV

SCENARIO COMPARISONS BY PAYGRADE PERCENTAGES

BASELINE REQUIREMENTS UNSTABLE ACCESSIONS
SUPPLY SUPPLY

GRADE PY82 PY86 FY90 FY 82-90 PY82 PY86 FY90

B1-3 33.39 33.52 32.690 27.7

33.41 36.93
4 27.10 - 25.10 24.70 29.0 26.87 23.0 24.36
5 18.16 18.3% 18.25 19.2 18.17 17.27 17.30
6 11.80 1%.6 13.08 13.4 11.85 12.40 12.50
7 7.13 .85 8.53 7.9 7.17 7.80 8.34
8 1.90 2.10 2.27 2.2 1.97 2.06 2.30
9 0.50 0.50 0.57 0.6 0.56 0.54 0.57

EEE XS EEEVEEITT LT TESETEN ETE SRS SEEE RN R = 888’:88888888883"'888
Note: 1. Baselipne data vwere developed froa Appendix D,
Unstable Accessions data wvere develdped from
lppendke E rggdlthe Requirenents data
2. EXAMPLE: 3 ;e¥1_33 under P!82 {(Baseline)
means th o aggrega force are
e ected to be B -E3
nario. The 27.7% under Requirenents Reans
that 27.7% of the Army's en igted billets
are presantly E1-E3's ani th growth are
expected to remain the sane.

Source: Author
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V. GONCLUSIQNS

It is paradoxical that Quring a time when the
traditionally used manpower pool is decreasing, that one of
the most challenging issues facing the Army in the 1980°'s is
how ¢to cope with <the biggest influx of weaponry and
equipment since World War IXI. The Aray's Porce Modernization
Program is expected to have a profound effect in many major
areas, ranging from readiness to training methods, ¢to unit
structure. These "tools of battle" are expected to touch
off a period of intensive change, perhaps the most sveeping
in the Army's history . The <changes will encoapass
practically every activity connectaed with putting and
keeping a combat force in the field. New doctrine will have
to be developed to fully exploit the capabilities of the new
systems. Tactics, unit organization, missions, operations,
training--especially training . Training will undergo change
as the Arny adjusts itself to the naw "electronics age" of
weaponry.

® If human regources are tge
nat n‘ cso 80 are the ts

ul
s
sop H sit:toor vea on:z 2 n hg
gn ient Y logivatei {1f- trained
he rov§

dog‘
r.qﬁrgitxnc orpatntg wd or dHenep fecfitgind
manpower." flo £. i

Given "stable” military requiremsents, a recovery in the
civilian economy, and a snmaller prime supply pool to mee*
these needs, labor will become an increasingly expensive
resource for the amilitary. As labor becomes a more valuable
resource, education and <training aust be seen in a new
light,

ilate vealt of a
Te 1l the

wo 1 vi

t
t
e wvhich is poorl
l
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Manpover planning is a means of providing 2arly warning
of such problems, providad that thes assusptions upon which
it is based are sound. Even if assumptions are not alwvays
correct (as is inevitable, particularly on the demand side)
the existence of the dJdata makes it easier to assess the
effect of sudden changes and even t> influernce decisions by
showing in advance the manpower implications. Planning of
this kind shows ¢the implications of current recruitment
policies or retirement and attrition levels.

By using the APL prediction model, MANNMOD, aggregate and
paygrade projections wers made about the feasibility of
manning 18 Aray Divisions by 1990. The resultant predictions
indicate <that the Aray could meet the aggregate manning
requirements by 1990, In accomplishing this, the total
accession requireaents c¢ould remain less than 140,000 and
still allov for the required eight percent grawth by 1986
and a total growth of elevaen percent by 1990. Hovever, the
paygrade predictions fall short of the ideal requirenments
(as listed in Appendix P). The shortages are as follows:

1. the number of ©E9's is slightly under regquiresents by
(.3%),

2. the number of ES8's i3 over requirements by (.7%),

3. the number of E7's is over requirements by (.63%),

4., the number of B6's is (1%) short of regquirements,

5. the number of ES5's is (1%) short of requireaents,

6. the number of E4's is short of requirements by (&%),

7. while the nuaber of E1-E3's 1is over requirements by

(5% .

The iamplications 4involved with the 1lower paygrades,
although large in actual numbers, are not <4otally disast-
Tous, The Aray manning policy allows individuals to fill
positions which are <two grades highar, or ones grade under




their present paygrade. Personnel vho are E1-E3's can be
redistributed to meet the E4 and B5 requirements and tha+
tke overage in B7's can be used to £ill the shortage in the
E6 requirements. This seans that ths aggregate nuabers are
adequate, but not necessarily optimal. That is to say, it
is a solution, but not the only solution. Through manipula-
tion of paygrade policy, the combination of paygrades froa
either scenario would meet the paygrade requireaments.

The author considers the Baseline scenario to be +“he
better of the two considsred, in that it allows the force
structure to expand more gradually over time. That means
that training prograas, recruiter efforts and personnel
policy will not be stretchad or expanded to the extremes in
neeting aggregate force requirsments.

Issues not shown directly by th2 models but alluded to
in Chapter III still require Aray attention. The Army is
involved in a large-scale modernization prograa as a resul*
. extensive research and development initiated in the early
1970's. Therefore, the numbers of high guality personnel
required to operate and maintain these advanced systeas is
estimated to increase. Available recruits wvill ©prodably
continue to reflect the declining eofficiency of the present
educational systea. Additionally, it will be necessary to
increase the accession rats of category IV recruits *o main-
tain recruit gquantity, due to the decline of <the recruit
source pool. Therefore, the Aray aust continue to estimate
its target population's capabilities, compare them with the
demand requirements and assess the iamplicationus to the Aray
Battle~field Development Plan. In some cases resedial
training or longer training times may be able to produce the
basic skills required to perfora Aramy jobs. 1In other cases,
the equipaent say have to be modified. The Aray leadership
is talking about training up to the equipment, but at wvhat
price?
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Throughout <the Army thers is an increasing awvareness
the past worry of equipping the man is being replaced
the vorry of manning the eguipment and the realization
sanpover is a resourcs vhich rejuires efficient manage-
and utilization. Winston Churchill summed up the task
he said,

is no use sa ingéa ge

!ou havo to stce
34)

rz do*n% oyr best,'
oing wha $ neces-
sary."
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ARRENDIX A
ARHMY 205 CAIEGORIZATION EXANPLES

The following Pigures hold exaaples of the
categorization process used in Chapter III, as written by
the study group at the National Defanse University (1980).
The study team vas attempting to astablish ¢trends in MOS
growth as a result of tha modernization program that the
Aray is iasplementing. The procedure is described in Chapter
IIX Section B,3.

The categorization process used established three
ranges, 1low, mid and high as referring ¢o <the entrance
qualifications for a given Aramy MOS.

MOS Description Min. oints
eserp deniificalions poin

“"T73%8 Infantrysan Eﬁ"p:ocm 1111211......2
g tnde Score:

o e e 8 '..........o

r Per:ept on:

ggeenl....... escces]
6 Ha /s~ ence rqd:c....0
No Bducation .......0
No Schtit C earance

Requiremen {............0

No'Citizensh
quu :.-‘nt:...Ooo.....Q.o

- P D G DD D ED AR = ED DD D D D @ D S - - e L L Y Y T T % 2

TOTAL...'..... 3

Pigure A.1 LOW LEVEL 20S CAPEGORY (EXANPLE)
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M0S DESCRIPTION MIN, ENTRY
QUALIPICATIONS points
91S Environaental
Health Spec. ‘ugofile 22%2211.....1

11 ea techn cal 190)..1
10' Per~ep ion
no:.a L.‘I... ..........2
S Alge
HS Che istr 8 sacizee"
No HS de ree/GB Req .
No Security cleai

TOTAL 9

Pigure 1.2 MID LEVEL, 80S CATEGORY (EXASPLE)

MOS DESCRIPTION MIN. ENTRY
QUALIPICArIONS points
98C_ Plectromic Profile 2222212.00001
iargare sggnal {1tu§ ASVAB SCORE
led techn*cal 115) .. 8

Intelligince olar Per~ept‘on
Spec nane r8quired) cecescccecal
h/% ience Reqd.....0

GEDR 20 00 eda o 9o

Top Secrat ciearance

lus f ujiredeccececoall
Citize P Reqa......

TOTALececsocces 13

rigure A.3 HIGH LEVEL N0S CATEGORY (EXABPLE)
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ARRENDIX B
ARNMY HOS CATZGORIZATIION PROCEDURES

The purpose of this appendix is to categorize the Army
MOS*'s into technical categories basel upon AFQT scores. The
basic information vas obtained fros 2 member of the Military
Manpover Task Force in January 1982. Their measure for the
categorization was the APQT scors. The APQT score is
computed by adding the arithmetic reasoning, word knowledge,
paragraph cosprehension and half of numerical operations
test scores fros the ASVAB. }

TABLE XXXV

ASVYAB SERIES 8, 9, AND 10 SUBTESTS

TEST ACRONYHN

1. sggical 0§erations

gnovled e
haetic Reasouing
: 5. Paiggﬁggh COlprahensian
' ?. Blectr is nforlation
4 . Mechanical Comprehension
« General Sci cgco
1 Aatomotive S

Source: TRADOC Report ACN 64024,
i" a¥ Sosbas

1981,

Lty

% PRV LOE
’ LOAHRXOAWMO

The aptitude areas are based on combinations of ASVAB
subtests. The standard scores for aptitude areas are normed
sinilar to IQ tests, with a score of 100 as the average, and
a range from 40 to sore than 150. 1In addition ts the listed
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TABLE XXXVI

ARMY APTITUDE AREAS, ASVAB 8, 9, and 10

Aptitude Area Subtests
co CS*AR+NC+AS
FA rieiﬁ Lrtillery) CS+AR+NC+NK
BL (Blectronics) AR+MK+BI+GS
oFP Ope:atlis/rcod NO+VE+NC +AS
SC (Survei ie/Conn.) NO+CS+VE+AS
GH (Genera MK¢EI+GS#AS
uu uechan cal Haint) NO+EI+MC+AS

éciii NO+CS+VE
ST é 13 ed Technical) VE+MK+NC+GS
(General Technical) TE+AR

8888“8”88’ EEZEEZE ESESEESERNENSEI EETETEERNENRTETERRNERNI
Source: TR Report 6“02“,
B o -
1981, }

subtests, a verbal scors (VE), 3ade up by adding Word
Knovledge and Paragraph Coaprehension subtest scores, is
used to compute aptitude area scores, The subtests are
listed in Table XXXV, and aptitude area composites in Table
XXXVI. . :
Tables XXXVII-XLI delineate the categorization of ¢he !
Aray 80S's as deterained by the APFQT entry scores.

PG PR RO TR SRt TR

17

& oo o e = &
R SRR SRt . _»_ ,.,,..__ﬂ.. e _______’____.__J,




TABLE XXIXVII

SEMI-TECHNICAL NOS'S (APQT SCORE =75-90)

g e85, 138¢58%8, 8% 1c, 3,
E

a &?ﬁ LA AT
P,G B,J, N,

57r fi,618,F 625.
&é “6 ggaic
3?,

Source: Basic Data obtained froa the u‘lita:g
Sanpover Task Porie and adagted by the
lut or us g DA C rcula: 611-81-4,
dated 12 Pebruary 2.

TABLE XXXVIII

TECHNICAL MOS'S (AFQT SCORE = 91-99)

v K,L.U' uoP ¢Sy 'r z. 05¢,0,G,.H,K,
gC, B. 8 z ' ' ' p ‘ Py

f.2 Z, 5 6. d,S 8,C 5 § Red b f.

< 53 “5&c % DoBgGe XL N§z'u 468,
ig,n, LN i 732 ';ﬁa, gﬁs:c,z,

81
D,E.P,H,J,LoN,Q,5.T,0 v. e A '923 c D'z: ‘93E,F, 94F,
(8,2, '98G.

Source: Basic Data Obs iol the Military Manpower

al
Porce an 33 the
authot uszng cular 611 81=-4
raary 198

«eNe%a Nald
sj

[ EV-2V-IR 1. TV INT ST S VY
IG-AOUI-;U!QNNO
WO QT YW
issqgagageas
ftoNLORNOERNE
X EEEX XS
MOvMYNO
R
PLEINRAE

ated 12 Pe
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TABLE XXXIX

HIGHLY TECHNICAL MOS'S (APQT SCORE = 100+¢)

018, 178, 24¢ s.c u WP
B EREEE e BRE g
2'38:3‘: '%n:r'z: '¥5r z, 9ic:p'a, '9§a J, 958 n. 913.c,

ESERESENESEEESEERSE FEESESE SESE SESS S U EEERE RN EEENVWEAN R EN TN
Source: Basic data obtaincd f:ol the Military Manpowver

: !orce and ag *he Author
usin gcular 11- -
date 12 February 1982,

T ABLE XL

US ARMY SENIOR RATINGS (SKILL ENTRY LEVEL, 2 OR HIGHER)

(Semi~-tech) ---00J,0,Z, 192 62N, 682,

(T!chnical)-~-g?§.r 29.055&2. ggz. 1g§f 162522396231z QSZ,
. ‘dlr,z,

‘““-’"""“"“32" 58300 hzmeszmm“c BgBeteI4fels,
3z, "75Z, '9SD.
(!on-occupa*ional)---OOD. 09D,R,S,T,W.

SOQrco° g%% b o 3’!0 ruaryifsg%ar 611-81~-4,

T

ey g b TR —— " -




TagLs XLI

MOS'S REQUIRING HIGH ELECTRICAL APTITUDE

24C,E,G,H,%,P,Q,0 26E,K 318,3,5,T 32F 34E,P,H
356,H 36L 71Q,R 73D 916 978,C 98C,J

EXEEERNRNEERENEEETETERE ETIXT L TERR EETEEE LSRN TATETTIE =N
Note: This Table was develorcd bacause ¢of the
€§t9§51ve growth of electronics within
e Army.

Source: Military Manpower lask PForce.
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ARPENDIX C
DIRECIIONS EQR IHE USE QF HMANMOD

This appendix describes and gives an example for using
the APL wvworkspace as is rzjuired for Nanmod. This workspaca
is used to solve the basic transition equation described in
Statistical Technigyes for Magpower R2lanning, by Bartholoamew
an Forbes. -

After the Manmod program is copi=d onto your A disk, the

folloving steps are requirad to accorplish a computer run.

EXAMPLE: Baseline Scenario

Note: "quotatior marks" dasignate those words that the
operator must type in.

STEP 1.

EXB ER R

Find a terminal with the APL operands. Then log on in the normal
manner. Next type "APL", press enter; *hen press the alt key and
the APL on/off key simultaneously. Then type the following:

") LOAD MANHNOD" /then wait;
, SAVED 13:28:52 03/05/82 :
i ¥SSIZE IS 474812 / then type;

") copy 2 apfns cas "
; ncas " suais;
C4S SUBSET
f BEGIN RECORDING OF TERMINAL SESSION
§ - Y / then type;
' WRETOURN" / wait;

APL /type;

") WSID"® /vale;

IS HANMOD Va3 4. H
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STEP 2

EXBRE X
"INPUT™ /This opens the program for input data;

ENTER N (INITIAL CLASS VALUES):

This will be the initial stocks (numbers) of individuals
that are in each year group selected for study. It is
iaplici¢ that time is disurete and in practice vill normally
equal one year.
s/enter *he stocks making sure the numbers are correct.
“6T7193 S1664 116942 175794 121322 77941 47167 13319 3745

STEP 3

ENTER P (TRANSITION MATRIX) BY ROWS:

This is called the ¢transition ia*rix and each row is
called the position vector. It 1is implicit that these
specifications are +time discrate and are usually in vyear
units. The elements of the vector will be assigned numerical
values by making hypothetical assumptions or by estima*ing
the probabilities from past data. The program requires ons
rov for each stock value listed above. The main diagonal
shovs the percentage of individuals remaining in a year
group. To the left of the main diagonal would be percentages
designating those people that were demoted or lateral entry.
On +the right side of tha diagonal would be percentages
designating prosotion rates.

/Enter your rows, insuring the nuambers are correct.
ENTER 1TH ROW

.0572 .0937 .574 .0573 .0004 O 0 0 0

ENTER 2TH ROW

.0256 .0686 .406 .304 .0016 b 0 0 0

ENTER 3TH ROW

0119 .0185 .185 .598 .0156 .0003 0 0 0
122
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ENTER 4TH ROW

«0036 .0034 .0184 .493 «222 .J013 0 0 0
ENTER S5TH ROW

.0009 .0003 .0011 .0131 ,673 <162 0 0 0
ENTER 6TH ROW

.0003 .0001 0 .0007 .0069 .782 132 0 0
ENTER 7TH ROW

.0001 0 0 .0001 .0002 .2007 .821 .071 0
ENTER 8TH ROW

0 0 0 0 0 .0001 .0002 .764 ,0593
ENTER 9TH ROW

0 0 0 0 0 d 0 0 .79

STEP 4

ENTER NUMBER OF RECRUIT TYPE

PIXED RECRUIT VECIOR
ADDITIVE (RECRUIT SIZE)
MOULTIPLICATIVE (RECRUIT SIZE)
ADDITIVE(SYSTEM SI ZE)
MULTIPLICATIVE(SYSTEM SIZE)

W & W N =

This gives <+he cperator the chance *o0 choose various
types of recruitment syst2as. This thesis uses types 3, 4.
FPor further information on this <capability obtain a copy of
Bartholomew and Porbes, "Statistical Technigques for Manpowver
Planningw.

The following chart describes the inputs needed for the five
different recruit types:

3
%
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Recruls Variables

Types Needed
1 R
2 Rprop, Rsize, Inc
3 Rprop, Rsize, Pact
4 Rprap, Inc
5 Rprop, Pact

EXAMPLES:
ENTER RPROP (RECRUIT PROPORTION VECTOR)
", 747 .0834 1164 .0454 .0075 .0003 O O Ov
ENTER ADDITIVE INCREASE
10323~
ENTER RSIZE
"140,000"
ENTER PACT
H1.5% (150%); "1.27 (120%)
sk 1
note:
For further information usa Bartholomew and Forbes as mentioned above.
/type in your choice.

STEP S

ENTER PERCENT CODE
0 ¥O GRADE PERCENTAGES
1 GRADE SIZE AS PERCENT OF TOTAL GRADE SIZE
2 GRADE SIZE AS PERCENT OF ORIGINAL GRADE SIZE
The percentage calculation usually requested is #1. This
number is located in the printout beside the total at the
bottonm.
/tYpe your request.
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DO YOU WISH TO SEE INTERVENING YEARS
0 NO
1 YBS
If #1 is chosen and it is desira2d to produce a progran

that is calculated for 100 years, then the program will show
the fiqures for 0 thru 100. If #0 is chosen, then only year
0,1 and 100 will be shown.
/type your choice.

STEP 7

END OF INPUT PROGRANM

Now it is time to get some output., Decide how many years
of data that you desire to predict, and type "baseqn (x) ".
For example, if you desire a ter ya2ar 1look, ¢type "basegn
10". The program will not print mors than 999. Once a year
has been selected, one cannot select that year or aay
preceding it until you hava +yped "reset"™ and presed enter.
Note: Any of the variables may be changed following any raun

; of Basegqn by direct assignment using APL language. All

i original variables are reassigned when the function "reset”

f is used. .

E STEP 8

l’ ssmsss

&

M /¥%ext type; :
% nCcHuse /then wvait; é

CMS SUBSET /then type;

“RECORD OFPF" /waite,

END RECORDING OF TERMINAL SBESSION
/the machine will also ask you vhat you desire to
name the f£ile/ and will place a copy on your disk.

WA € i G

+
3
b3

¥
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EXAMPLE: of a file name is;
(baselina apl / or any FN PT under 8 characters =ach).

For further reference concerning APL:

ARL-STAT: A Do-It-Yoursalf Gulde to Zoaputatiopal Statistd
Using APL, by Ramsey, J.B. and Musgrave, G.L.

|
!
E
|
|
|
{
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ARRENDIX D
BASELINE SCENARIO COMRUTER RUN

The £following compu*2r 7run was used to develop the
discussion of the results concerningy the Baseline Scenario
as is reported in in Chaptar IV. Nate: refer to Appendix C
for guidance in reproducing this run.

The following Manmod inputs were used:

(¥) 67193 51664 116942 175794 121322 77941 47167 13319 3745
(P)

.0572 .0937 .578 .0573 .0004 O 0 0 0 |
.0256 .0686 .406 .304 .0016 O 0 0 0 1
.0119. .0185 .185 .598 .0156 .2003 0 0 0 {
.0036 .003s .0184 .493 .222 .3013 0 0 0 :
.0009 .0003 .0011 .0131 .673 .162 0 0 0
.0003 .0001 0 .0007 .0069 .782 .132 0 0
.0001 0 0 .0001 .0002 .2007 .821 .071 O
0 0 0 0 .2001 .0002 .764 .0593 .
0 0 0 0 0 0 0 .79 :
(TYPE) (of recruitment)

4G (additive system size)
(RPROP) .7101 .087S5 .1304 .0614 .01 .0003 .0002 0 O
(INC) 10323

-
3
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ZIXTETEEXTSINSESETENESESERNIIZT T FRE X
FY 1981
PAY STRENGTH RECRUITS
GRADE LEVELS (%)
E 1 67193 ( 10)
2 51664 ( 8)
3 116942 ( 17)
4 175794 ( 26)
! 5 121322 ( 18)
‘ 6 77941 ( 12)
7 47167 ( T)
8 13319 ( 2)
9 35 (1)

TOTAL 675087 ( 100) 10322

D R D > D D DD A A DA D WD AP DG ED G A G B W ‘

PY 1982
1 101627 ( 15)
2 20265 ( u)
3 101823 ( 15)
4 185872 ( 27) 5
5 124526 ( 18) |
6 80982 ( 12) i
3 7 49032 ( 7) g
| 8 13522 ( 2) f
. 9 3748 (1) __—
TOTAL 685397 ( 102) 132783 |

- ey - - aven = - -
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RPROP .6776 .091 .1427 .07S .0122 .)004 .0002 0 O
rprop= the recrui¢ proportion vector.) |

PY 1983 1
1 100563 ( 14) 1
2 26118 (W)
3 109944 ( 16)
4 177523 ( 26)
5 129007 ( 19)
6 83904 ( 12)
7 50965 ( T
8 13809 ( 2)
9 3763 (1)

TOTAL 695598 ( 103) 135809

PY 1984 i
1 100975 ( 1) {
2 26316 ()
3 111511 ( 16) .
4 178866 ( 25) !
S 130324 ( 18) 1
6 86910 ( 12) |
7 52937 ( 8)
8 18166 ( 2
9 3792 (1)

TOTAL 705798 ( 105) 136330
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TOTAL

- ey AP R > W WP AP W WP e W = - - -

PY 1985
102015 ( 14)
26535 ( 4)
112352 ( 16)
180677 ( 25)
131572 { 18)
89479 ( 12)
54954 (  8)
w579 ( 2)
3835 (1)

715997 ( 106) 137783

D WD " > P A DY Gy P AP W A G DAY WIS W DD A -

PY 1986
1 103159 ( 14)
2 26812 ( 4)
3 113450 ( 16)
4 182333 ( 25)
S 132865 ( 18)
6 91696 ( 13)
7 56948 ( 8)
8 15037 { 2)
9 3895 ( 1)
TOTAL 726194 ( 108) 139346
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INC 6507
PY 1987
1 101785 (  14)
2 26763 ( 4)
3 114137 ( 16)
4 183807 ( 25)
5 138110 ( 18)
6 93643 ( 13)
7 58877 ( 8)
8 15528 (  2)
9 3968 (1)
TOTAL 732577 ( 109) 137123
PY 1988
1 102239 ( 14)
2 26720 ( &)
3 113578 ( 15)
4 186928 ( 25)
5 135309 ( 18)
6 95371 ( 13)
7 60718 ( 8)
8 16041 ¢ 2)
9 4056 ( 1)
TOTAL 728960 ( 109) 137950
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9
TOTAL

TOTAL

FY 1989

102884
26841
113894
185247
136380
96921
62457
16563
4155
745342

FY 1990

103527
26997
114504
185748
137199
98308
64090
17085
4265
751723

S e, g, S, gy, Sy, ey,

(

14)
4)
15)
25)
18)
13)
8)
2)
1)

( 110) 138863

- Ay D D D D R AP TS D TOND YDA ED D I S Aed 4

P N e T T o T )

(

14)
4)
15)
25)
18)
13)
9)
2)
0

( 111) 139742
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ARRENDIX E
UNSTABLE ACCRSSIONS SCENARIQ COMPUTER RON

The following coaputer run was used to develop the
discussion of the Requirsaments Scenarics as is raeported in
Chapter IV. Note: refer +to Appendix C for guidance to
reproduce this run.

The following inputs were used:

n
67193 31664 116942 175794 121322 77941 47167 13319 3745
(»
.0572 .0937 .574 .0573 .0004 0 0 0
.0256 .0686 .406 .3040 .0016 0 0 0
.0119 0185 .185 .598 .0156 .0003 0O 0 0
.0036 .0034 .0184 .493 .222 .0013 0 0 0
.0009 .0003 .0011 .0131 .673 .162 0 0 0

, .0003 .000% 0 .0007 .0069 .782 .132 O 0

; .0001 0 0 .0007 .0002 .0007 .821 .071 O

! 0 0 0 0 0 .0001 .0002 .764 .0593

| 0 0 0 0 0 0 0 0 .79

: (TYPE) &

. (RPROP)

: 0.747 0.0834 0.116 0.0454 0.0075 0.7003 0 0 O

' (INC) 8600
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1981
; PAY STRENGTH RECRUITS
' GRADE LEVELS (%)
1 67193 ( 10)
2 51664 ( 8)
3 116942 ( 17)
4 175794 ( 26)
5 121322 ( 18)
6 77941 ( 12)
7 47167 ()
8 13319 (  2)
9 3745 (1) i

TOTAL 675087 ( 100) 8600

RPROPe.7101 .0875 .1304 .0614 .01 .0203 .0002 0 O

8k,

PY 1982
1 105240 ( 15) i
2 23577 ( 3) f
3 99763 ( 15)
4 183669 ( 27)
5 124181 ( 18)
6 80981 ( 12)
7 89006 ( 7)
8 13522 ( 2)
9 3748 (1)

TOTAL 683687 ( 101) 131074

R 4w D D Y D D e RGP W ED D P D ED WU DG W D W W
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Py

INCe-2000
PY 1983

100705
24276
106270
170603
127520
83827
50916
13807

3763
TOTAL 681687

® NN FE W N -

"]

( 135)
« 4
( 1)
( 29
( 19)
( 12)
«( 7
« 2
« N
( 101) 123283

D D D D D WG D WD "D D D P -

INCe 1900
PY 1984

101819
24123
105122
168132
126997
86581
52860
14161

3792
TOTAL 683587

D@ N O N F W -

-}

15)
4)
15)
25)
19)
13)
« 3
« 2
« M
( 101) 125052
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TOTAL

PY 1985

106407
20696
106150
166518
126143
88651
54819
14569
3835
691787

e T o T NP R S B o e T T ]

INCs34900

1
2
3
4
5
6
7
8

9
TOTAL

FY 1986

127526 (
27505 (
112422 (
168031 (
125452 (
%0139 {
56700 (
15020 (
3894 (
726687 (

15)
4)
15)
2u4)
18)
13)
8)
2)
1)
102) 131142

- aney wp b W e wvwy o

18)
4)
15)
23)
17)
12)
8)
2)
1)
108) 159034
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INCs4100
PY 1987
1 111038 ( 15)
2 27805 ( 4)
3 124088 ( 17)
& 173096 ( 24)
5 125265 ( 17)
| 6 91189 ( 12)
? 7 58441 (  8)
8 15498 ( 2)
9 3967 (1)

TOTAL 730787 ( 108) 135142, !

D B D AR ) D D R D - D DD WP - S W -

INCe7700
PY 1988
1 113119 ( 15)
2 26834 ( 4)
3 117447 ( 16) i
& 182480 ( 25) f
5 126567 ( 17) ‘
6 91993 ( 12) '
? 60008 ( 8)
8 15987 (  2)
9 8053 { 1)
TOTAL 738487 ( 109) 138967 PR
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TOTAL

INC

1
2
3
4
5
6
7
8

9
TOTAL

PY 1989

114868
27060
117452
182882
129359
928u4u
61401
%471
4150
746487

#5500
FY 1990

118057
27139
118416
183234
131325
93964
62657
16940
4255
751987

- e A D L D D W D D D DD - . -

INCe8000

2)
N

( 111) 1641243

P P P " DD AP DD Y AP G D D - - -
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ARRENDIX B
AGIIVE DUIY ENLISTED REQUIREMENTS (EY 1382:-1990)

The following Table was developed to show the active
Quty Enlisted requirements scenario for an Army of 18

Divisions. The paygrade percentagas remain fixed across
fiscal years.
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TABLE ILIX

ACTIVE DUTY ENLISTED REQUIREMENTS (FY 1982-1990).

# Divisions 16 16 16 16
PY 1982 1983 198u 1988
Pay Grade (%) Strength (000°'s)
CEE A R R Bl S R T R E R T EE S EE IS SR FEESEE TS S EAEEENEETRERNLEEEXITITETER
E1-E3 27. 189. 4 188. 8 189.4 191.6
4 29.0 198. 3 197.7 198.2 200.6
B 19. 131.3 130.9 131.3 132.8
Eg 1;.u 91. 6 91.3 91.6 92.7
B -9 54.0 53.9 54.0 54.7
8 2.2 15. 0 15.0 15.0 15.2
b 4.1 4.1 4.1 4.2
TOTAL (100.0) 683.7 681.7 683.6 691.8
B R R R S S R R S R T R R R S  E R T R E S S E S T SR EEEEEN TSI ERE TN
# Divisions 17 17 17 17 18
rY 1986 1987 1988 1989 1990
Paygrade (%) Strength (030*'s)
 BEE R S E R e EE S E S NS B PR R S SRl EEE S P RS E N EERE S TR ENT TR
E1-E3 27.7 2071.3 20 2.4 %3“.6 206.8 208.3
29.90 210.7 212.0 14.2 216.5 218.1
ES 19.2 139.5 140.3 141.8 143.3 4.4
13. 4 97 .4 97.9 39.0 109.0 100.8
E? 7.9 57.4 57.7 58.3 59.0 59.4
4] 2.% 16.0 16.1 16.2 16.4 16.5
) . 4.4 4. 4.4 .5 4.5
TOT (100.0) 726.7 730.8 738.5 T46.5 752.0

Note: + ggrcentage rates are held constant across
scAl years.

Source: The dataogo {'1982-1987 came from the $ 1581

ograa morand um é b
vag p gecte roa PY 1982-138% da ta
ho

by the Au
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(1)

(2]
(3]
.
(s)

(7]

(s)

(9)

{10]
11)
(12])
C13)
18]
C1s8)
C16])
(17}
(18]
(19])

(20)

(23]
(28]

{30)
£31)

(€1 )]

ARRENDIX G

BANMOD APL RROGRAM (SQURUIER LANGUAGE)

vIrapor(Qle .
9 IBPUTI:K:PI;ERRNSG

BRRMSG+'ERROR: DIMENSION NOT COMPATIBLE WITH N-VECTOR,
TRY AGAINY® . N

1e1 i . . -
*ENTER N(INITIAL CEASS VALUES)'
N+,0 .
K~p¥ °
*BUTER P(TRANSITION MATRIX) BY ROWS'
P~(X,K)p0
PINPUT:'ENTER ', (vI),'TH ROW'
PI-,0
<IBSERT=\X3pPI
BRRNSG :
-PIAPUT
INSBRT:P(I;1ePI
>PINPYTr\Kalel+]
*EBTER NUMBER OR RECRUIT TIPE'
' 1 PIXED RECRUIT VBCTOR'
’ 2 ADDITIVE(RECRUIT SIZE)'
' 3 NMULTIPLICATIVE(RECRUIT SIZE)'
4 ) ADDITIVE(SYSTEM SIZE)' .
’ S NULTIPLICATIVE(SYSTEM SIZE)'
rYPE~Q
-(PYPE=1)/RPROPENTRY
RV *ENTER R(RECRUITNENT VECTOR)'
&«,0
RPROP=Kp0
*JEXTn 1 K2R
SRBNSCG
<RV
-§8X7

RPROPENTRY:'BNTER RPROP(RECRUIT PROPORTION VECTOR)'
’RrROP~,0

<CHECKL1x1KspRPROP

SRRNSG

<RPROPENTRY ,
CIRCIIS‘((f!?l'b)VT!PB'S)ICHECKQ

*BATER RSI2E(INITAL RECRUIT TOTAL ENTERING SYSTEM)'
28128-0
CHBCK2:+((TYPEs3)vPYPEsS) /NULTY
ADD3s'ENTER ADDITIVE INCREASE’

L))

. &:&”ﬁi&&'@ﬁ#‘}bﬁ: ,




(801 IXC+Q

(s1] -wExT

(2] nuLT:'ENTER uuzrrpcrcar:vs PACTOR®

(43] Pacr<Q

(s8] ReKpo

(eS8 -eazxr

(48] ¥2XT:'ENTER PERCENT cope?

Cs2]) O NO GRADE PEBRCENTAGES'

Cee) 1  GRADE SIZE AS PERCENT OF TOTAL GRADE SIZB®
(s9] ° 2 GRADE SI25 AS PERCENT OF ORIGINAL GRADE SIZE®

(s0) pcopz-0
(S1] 'D0 YOU WISH TO SEE INTERVENING IZARS'
(s2] o #o°
(s3] ° 1 r8S’
(ss] crass-0
[ss) TrCoUNT~O
(S8) 5WD:'2ND OF INPUT PROGRAN'
v

vourpur(Qlv
9 ourPUT
. (1] -0

(21  <(PCOUNT>Q)/CHECK

(3] S2TUP:PPORM<' 0((,Is,M)O°

(8] PIRSTLINE*'I3,X3,12,X,I9,X'

(S] PIRSTLINB12+FPIRSTLINE ,PPORM

(6) NIDLINB='X68.,12,X.19,X'

£7)  MIDLINEL2+MIDLINE ,PPORM

(8] LASTLINE«'"X4 ,BTO0TAL0,I%.X'

(s) LASTLINE~LASTLINE ,PFORM,’ 16"

(10} * 7 ] PERCENT R

[11] fsszssssEss3338SS223RI332232333%3 "
, C12) caECK:=(PCODEs 0 1 2)/COLOUTO,COLOUT12.CO0LOUT12
' £13]) COLOUTO:I«T+1-

{18) <(I>X)/LAST

(18] <=(I>1)/MIDO
1 (18) PIRSTO:PIRSTLINE AFM? rcauar I,001)
(17] <cCoLOUTO
(18] NIDO:NIDLINE APNT I.ﬂ[IJ
(19] <cotouro
C20] COLOUPL2:I+I+1
C21) <(I>x)/CAST
(22] <(I>1)/M1D12
(23) PIRST12:PIRSTLINEL12 AZNT rcouur I.801),PERCEATLI)
(28] <coOLOUT:12
(28] NID12:MIDLINEL2 APN? I N(I) . PERCERT(I]
(28] <cocouri2
C27]) LAST:LASTLINE aFPNT TOTAL,TOTPERCENT ,RSUM

(28] fecccccccccccccecccccccccaccanaaa!

v
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— - e

vBASEQN(O]v

9 BASEQN T
C1) <(rCOUNT=0)/SETUP
(2) <(T<TCOUNT)/ERRORY
(3] <STaRT
(8] SETUP:N~N
(S} RPROP+RPROP
(6] TIPE~rYPE
{7y peP
(s) ONBe{X+pN)pr1
C9] ANSWER*0 ROUND 0,(1,.K)pNINT+H
(10] ZTOPAL+TOTAL~ONE+.xN
(11} RECRUIT O
(12]) Rer
(13] <=OUTPUTDATA
C1%) START:NINT+N+,xP
i (15] 2COUNT<TCOUNT+1
) (16) RECRUIT TCOUNT )
’ C17] ANSWER*ANSWER,([1] 0 ROUND TCOUNT N+NINT*R
(18] TOTAL-L(0.5+0NB+.xN) :
£19) <((TCOUNT>T)VLINESs1)/QUTPUTDATA :
{20] <S24RT . !
C21] OUTPUTDATA:TOTAL«L(0.5+0NE+ xN) :
€22) TOTPERCENT«L(0.5+100xP0TAL DIV TOTAL) {
(23] ARSUN=L(0.5+0NB+.xR) T
(28] <(PCODEB= 1\ 2)/PCALC1,PCALC2
(28) esx1p
(26] PCALCL:PBRCENT+L(0,5100xN3TOTAL)
(27] eskrp
(28] PCALC2:PBRCENT=L(0.5+100xN+T0TAL)
[29) sxIp:0UTRUT I
(30) CHEBCK:=(TCOUNT<T)/STARY

: (3t] -0 .
i (32) BRROR1:'TINE REQUESTED RAS BEBEN PAST'
(33] <o !
L ;
YRESET(Q1Y ' . o
Vv RBSET ) N !
(1) rcounreo :
(2] a2
(3] apPROP-RPRO
(s rrIPR~
(s] Ppe
, Ce) *ARESET COMPLETED'
]
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LAY VRS

(1]
(2]
€3]
(sl
(5]
(s]
£7]
(8]
(9]

YRECRUITCOlV

v RECRUIT T

<(PYPE= 1 2 3 4 S)/0UT,ADDREC ,MULTREC ,ADDSYS ,MULTSYS
'*INVALID OR MISSING RECRUIT TYPE CODE'
-0
ADDREC s R=(RSIZ2B+T»INC ) xRPROP

-0
NMULTREC : R>~(RSIZExPACT«T)xRPROP

-0
ADDSYS s Re(INC+TOPAL-NINT+ ,x08BZ)xRPROP
-0

£10) MULTSYS:R=(((PACT=-1)=TOTAL)+*TOTAL-NINT+ . »0NE)=RPROP
(11] =0

(12] 0UT:~0
 J
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